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PDP SWQMP Preparer's Certification Page 
 
 
Project Name: Sweetwater Vistas 
Permit Application Number: TM 5608 
 
 

PREPARER'S CERTIFICATION 
 
I hereby declare that I am the Engineer in Responsible Charge of design of storm water best 
management practices (BMPs) for this project, and that I have exercised responsible charge over 
the design of the BMPs as defined in Section 6703 of the Business and Professions Code, and 
that the design is consistent with the PDP requirements of the County of San Diego BMP Design 
Manual, which is a design manual for compliance with local County of San Diego Watershed 
Protection Ordinance (Sections 67.801 et seq.) and regional MS4 Permit (California Regional 
Water Quality Control Board San Diego Region Order No. R9-2013-0001 as amended by R9-
2015-0001 and R9-2015-0100) requirements for storm water management. 
 
I have read and understand that the County of San Diego has adopted minimum requirements for 
managing urban runoff, including storm water, from land development activities, as described in 
the BMP Design Manual. I certify that this PDP SWQMP has been completed to the best of my 
ability and accurately reflects the project being proposed and the applicable BMPs proposed to 
minimize the potentially negative impacts of this project's land development activities on water 
quality. I understand and acknowledge that the plan check review of this PDP SWQMP by County 
staff is confined to a review and does not relieve me, as the Engineer in Responsible Charge of 
design of storm water BMPs for this project, of my responsibilities for project design. 
 
 
 
  
Engineer of Work's Signature, PE Number & Expiration Date 
 
 
Robert A. Chase, RCE #41903 Expiration Date: 03/31/18  
Print Name 
 
 
Fuscoe Engineering Inc.  
Company 
 
 
March 30, 2017  
Date 
       Engineer's Seal: 
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Submittal Record 
 
Use this Table to keep a record of submittals of this PDP SWQMP. Each time the PDP SWQMP 
is re-submitted, provide the date and status of the project. In column 4 summarize the changes 
that have been made or indicate if response to plancheck comments is included. When applicable, 
insert response to plancheck comments behind this page. 
 
 
Preliminary Design / Planning / CEQA 

Submittal 
Number 

Date Summary of Changes 

1 August 10, 2015 Initial Submittal 

2 February 12, 2016 Revised to use latest county template  

3 November 7, 2016 Revised per County Comments 

4 March 10, 2017 Revised per County Comments 

5 March 30, 2017 Revised per County Comments 

 
Final Design 

Submittal 
Number 

Date Summary of Changes 

1  Initial Submittal 

2   

3   

4   

 
 
Plan Changes 

Submittal 
Number 

Date Summary of Changes 

1  Initial Submittal 

2   

3   

4   
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Project Vicinity Map 
 
Project Name: Sweetwater Vistas  
Record ID: TM-5608 
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Step 1:   Project type determination (Standard or Priority 

Development Project) 
Is the project part of another Priority Development Project (PDP)?                                   (☒ Yes   ☐ No 

If so, a PDP SWQMP is required. Go to Step 2. 

The project is (select one):   ☒  New Development   ☐ Redevelopment1 

The total proposed newly created or replaced impervious area is:   496,289  
ft2 

The total existing (pre-project) impervious area is:    720  ft2 

The total area disturbed by the project is:   933,048 ft2 

If the total area disturbed by the project is 1 acre (43,560 sq. ft.) or more OR the project is part of a larger 
common plan of development disturbing 1 acre or more, a Waste Discharger Identification (WDID) number 
must be obtained from the State Water Resources Control Board. 
WDID:  _To Be Determined__ 

 
Is the project in any of the following categories, (a) through (f)?2 

Yes 

☒ 

No 

☐ 

(a) New development projects that create 10,000 square feet or more of impervious surfaces 
3(collectively over the entire project site). This includes commercial, industrial, residential, 
mixed-use, and public development projects on public or private land. 

Yes 

☐ 

No 

☒ 

(b) Redevelopment projects that create and/or replace 5,000 square feet or more of 
impervious surface (collectively over the entire project site on an existing site of 10,000 
square feet or more of impervious surfaces). This includes commercial, industrial, 
residential, mixed-use, and public development projects on public or private land. 

Yes 

☒ 

No 

☐ 

(c) New and redevelopment projects that create and/or replace 5,000 square feet or more of 
impervious surface (collectively over the entire project site), and support one or more of 
the following uses: 

(i) Restaurants. This category is defined as a facility that sells prepared foods and 

drinks for consumption, including stationary lunch counters and refreshment 

stands selling prepared foods and drinks for immediate consumption (Standard 

Industrial Classification (SIC) code 5812). 

(ii) Hillside development projects. This category includes development on any 

natural slope that is twenty-five percent or greater. 

(iii)  Parking lots. This category is defined as a land area or facility for the temporary 

parking or storage of motor vehicles used personally, for business, or for 

commerce. 

(iv)  Streets, roads, highways, freeways, and driveways. This category is defined as 

any paved impervious surface used for the transportation of automobiles, trucks, 

motorcycles, and other vehicles. 

  

                                                
1  Redevelopment is defined as: The creation and/or replacement of impervious surface on an already developed 

site. Examples include the expansion of a building footprint, road widening, the addition to or replacement of a 
structure, and creation or addition of impervious surfaces. Replacement of impervious surfaces includes any 
activity that is not part of a routine maintenance activity where impervious material(s) are removed, exposing 
underlying soil during construction. Redevelopment does not include routine maintenance activities, such as 
trenching and resurfacing associated with utility work; pavement grinding; resurfacing existing roadways; new 
sidewalks construction; pedestrian ramps; or bike lanes on existing roads; and routine replacement of damaged 
pavement, such as pothole repair. 

2  Applicants should note that any development project that will create and/or replace 10,000 square feet or more of 
impervious surface (collectively over the entire project site) is considered a new development. 

3  For solar energy farm projects, the area of the solar panels does not count toward the total impervious area of 
the site. 
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Project type determination (continued) 

Yes 

☒ 

No 

☐ 

(d) New or redevelopment projects that create and/or replace 2,500 square feet or more of 
impervious surface (collectively over the entire project site), and discharging directly to 
an Environmentally Sensitive Area (ESA). “Discharging directly to” includes flow that is 
conveyed overland a distance of 200 feet or less from the project to the ESA, or 
conveyed in a pipe or open channel any distance as an isolated flow from the project to 
the ESA (i.e. not commingled with flows from adjacent lands). 

Note: ESAs are areas that include but are not limited to all Clean Water Act Section 
303(d) impaired water bodies; areas designated as Areas of Special Biological 
Significance by the State Water Board and San Diego Water Board; State Water 
Quality Protected Areas; water bodies designated with the RARE beneficial use by 
the State Water Board and San Diego Water Board; and any other equivalent 
environmentally sensitive areas which have been identified by the Copermittees. 
See BMP Design Manual Section 1.4.2 for additional guidance. 

Yes 

☐ 

No 

☒ 

(e) New development projects, or redevelopment projects that create and/or replace 5,000 
square feet or more of impervious surface, that support one or more of the following 
uses: 

(i) Automotive repair shops. This category is defined as a facility that is categorized 

in any one of the following SIC codes: 5013, 5014, 5541, 7532-7534, or 7536-

7539. 

(ii) Retail gasoline outlets (RGOs). This category includes RGOs that meet the 

following criteria: (a) 5,000 square feet or more or (b) a projected Average Daily 

Traffic (ADT) of 100 or more vehicles per day. 

Yes 

☒ 

No 

☐ 

(f) New or redevelopment projects that result in the disturbance of one or more acres of land 
and are expected to generate pollutants post construction. 

Note: See BMP Design Manual Section 1.4.2 for additional guidance. 

 
Does the project meet the definition of one or more of the Priority Development Project categories (a) 
through (f) listed above? 

☐  No – the project is not a Priority Development Project (Standard Project). 

☒  Yes – the project is a Priority Development Project (PDP). 

  
Further guidance may be found in Chapter 1 and Table 1-2 of the BMP Design Manual. 

The following is for redevelopment PDPs only: 
 
The area of existing (pre-project) impervious area at the project site is:       ft2 (A) 
The total proposed newly created or replaced impervious area is       ft2 (B) 
Percent impervious surface created or replaced (B/A)*100:          % 
The percent impervious surface created or replaced is (select one based on the above calculation): 

☐  less than or equal to fifty percent (50%) – only newly created or replaced impervious areas are 

considered a PDP and subject to stormwater requirements 
OR 

☐  greater than fifty percent (50%) – the entire project site is considered a PDP and subject to 

stormwater requirements 
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Step 1.1:  Storm Water Quality Management Plan requirements 
Step Answer Progression 

Is the project a Standard Project, 
Priority Development Project (PDP), or 
exception to PDP definitions? 
 
To answer this item, complete Step 1 
Project Type Determination Checklist 
on Pages 1 and 2, and see PDP 
exemption information below. 
For further guidance, see Section 1.4 
of the BMP Design Manual in its 
entirety. 

☐ Standard 

Project 

Standard Project requirements apply, including 
Standard Project SWQMP. 

Complete Standard Project SWQMP. 

☒ PDP 

 
 
 

☐ PDP with 

ACP 

Standard and PDP requirements apply, 
including PDP SWQMP. 

Complete PDP SWQMP. 
 
If participating in offsite alternative compliance, 

complete Step 6.3 and an ACP SWQMP. 
 

☐ PDP 

Exemption 

Go to Step 1.2 below. 

 

Step 1.2:  Exemption to PDP definitions 
Is the project exempt from PDP definitions based on either of the following: 
 

☐  Projects that are only new or retrofit paved sidewalks, bicycle 

lanes, or trails that meet the following criteria:  
(i) Designed and constructed to direct storm water runoff to 

adjacent vegetated areas, or other non-erodible permeable 
areas; OR  

(ii) Designed and constructed to be hydraulically disconnected 
from paved streets or roads [i.e., runoff from the new 
improvement does not drain directly onto paved streets or 
roads]; OR  

(iii) Designed and constructed with permeable pavements or 
surfaces in accordance with County of San Diego 
Guidance on Green Infrastructure;  

 

If so: 
 
Standard Project 

requirements apply, AND 

any additional requirements 

specific to the type of 

project. County 

concurrence with the 

exemption is required. 

Provide discussion and list 

any additional requirements 

below in this form. 

Complete Standard 
Project SWQMP 

☐  Projects that are only retrofitting or redeveloping existing paved 

alleys, streets or roads that are designed and constructed in 
accordance with the County of San Diego Guidance on Green 
Infrastructure. 

Complete Green 
Streets PDP Exempt 
SWQMP. 

Discussion / justification, and additional requirements for exceptions to PDP definitions, if applicable: 
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Step 2:   Construction Storm Water BMP Checklist  
Minimum Required Standard Construction Storm Water BMPs 

If you answer “Yes” to any of the questions below, your project is subject to Table 1 on the following page 
(Minimum Required Standard Construction Stormwater BMPs). As noted in Table 1, please select at 
least the minimum number of required BMPs, or as many as are feasible for your project.  If no BMP is 
selected, an explanation must be given in the box provided.  The following questions are intended to aid 
in determining construction BMP requirements for your project. 
 
Note: All selected BMPs below must be included on the BMP plan incorporated into the 
construction plan sets. 

1. Will there be soil disturbing activities that will result in exposed soil areas? 
(This includes minor grading and trenching.) 
Reference Table 1 Items A, B, D, and E 
Note: Soil disturbances NOT considered significant include, but are not limited to, 
change in use, mechanical/electrical/plumbing activities, signs, temporary trailers, 
interior remodeling, and minor tenant improvement. 

☒Yes ☐No 

2. Will there be asphalt paving, including patching? 
Reference Table 1 Items D and F 

☒Yes ☐No 

3. Will there be slurries from mortar mixing, coring, or concrete saw cutting? 
Reference Table 1 Items D and F 

☒Yes ☐No 

4. Will there be solid wastes from concrete demolition and removal, wall 
construction, or form work? 
Reference Table 1 Items D and F 

☒Yes ☐No 

5. Will there be stockpiling (soil, compost, asphalt, concrete, solid waste) for over 
24 hours? 
Reference Table 1 Items D and F 

☒Yes ☐No 

6. Will there be dewatering operations? 
Reference Table 1 Items C and D 

☒Yes ☐No 

7. Will there be temporary on-site storage of construction materials, including 
mortar mix, raw landscaping and soil stabilization materials, treated lumber, 
rebar, and plated metal fencing materials? 
Reference Table 1 Items E and F 

☒Yes ☐No 

8. Will trash or solid waste product be generated from this project? 
Reference Table 1 Item F 

☒Yes ☐No 

9. Will construction equipment be stored on site (e.g.: fuels, oils, trucks, etc.?) 
Reference Table 1 Item F 

☒Yes ☐No 

10. Will Portable Sanitary Services (“Porta-potty”) be used on the site? 
Reference Table 1 Item F 

☒Yes ☐No 
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Table 1. Construction Storm Water BMP Checklist 

Minimum Required 
Best Management Practices 

(BMPs) 

CALTRANS 
SW 

Handbook4 
Detail or 

County Std. 
Detail 

a 
BMP 

Selected 

Reference sheet No.’s where each 
selected BMP is shown on the 

plans.  
If no BMP is selected, an 

explanation must be provided. 
A. Select Erosion Control Method for Disturbed Slopes (choose at least one for the appropriate 
season) 

Vegetation Stabilization 
Planting5 (Summer) 

SS-2, SS-4 ☒     
 

Hydraulic Stabilization 
Hydroseeding2 (Summer) 

SS-4 ☒ 

Bonded Fiber Matrix or 
Stabilized Fiber Matrix6 (Winter) 

SS-3 ☒ 

Physical Stabilization 
Erosion Control Blanket3 
(Winter) 

SS-7 ☒ 

B. Select erosion control method for disturbed flat areas (slope < 5%) (choose at least one) 

County Standard Lot Perimeter 
Protection Detail 

PDS 6597, 
SC-2 

☒     
 

Will use erosion control 
measures from Item A on flat 
areas also 

SS-3, 4, 7 ☒ 

County Standard Desilting Basin 
(must treat all site runoff) 

PDS 6608, 
SC-2 

☒ 

Mulch, straw, wood chips, soil 
application 

SS-6, SS-8 ☒ 

                                                
4  State of California Department of Transportation (Caltrans). 2003. Storm Water Quality Handbooks, Construction 

Site Best Management Practices (BMPs) Manual. March. Available online at: 
http://www.dot.ca.gov/hq/construc/stormwater/manuals.htm.  

5  If Vegetation Stabilization (Planting or Hydroseeding) is proposed for erosion control it may be installed between 
May 1st and August 15th. Slope irrigation is in place and needs to be operable for slopes >3 feet. Vegetation 
must be watered and established prior to October 1st. The owner must implement a contingency physical BMP 
by August 15th if vegetation establishment does not occur by that date. If landscaping is proposed, erosion 
control measures must also be used while landscaping is being established. Established vegetation must have a 
subsurface mat of intertwined mature roots with a uniform vegetative coverage of 70 percent of the natural 
vegetative coverage or more on all disturbed areas. 

6  All slopes over three feet must have established vegetative cover prior to final permit approval. 
7  County of San Diego, Planning & Development Services. 2012. Standard Lot Perimeter Protection Design 

System. Building Division. PDS 659. Available online at http://www.sandiegocounty.gov/pds/docs/pds659.pdf.  
8  County of San Diego, Planning & Development Services. 2012. County Standard Desilting Basin for Disturbed 

Areas of 1 Acre or Less Building Division. PDS 659. Available online at 
http://www.sandiegocounty.gov/pds/docs/pds660.pdf.  
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Table 1. Construction Storm Water BMP Checklist (continued) 

Minimum Required 
Best Management Practices 

(BMPs) 

CALTRANS 
SW Handbook 

Detail or 
County Std. 

Detail 

a 
BMP 

Selected 

Reference sheet No.’s where each 
selected BMP is shown on the 

plans.  
If no BMP is selected, an 

explanation must be provided. 

C. If runoff or dewatering operation is concentrated, velocity must be controlled using an energy 
dissipater 

Energy Dissipater Outlet 
Protection9 

SS-10 ☒     

D. Select sediment control method for all disturbed areas (choose at least one) 

Silt Fence SC-1 ☒     
 Fiber Rolls (Straw Wattles) SC-5 ☒ 

Gravel & Sand Bags SC-6 & 8 ☒ 

Dewatering Filtration NS-2 ☒ 

Storm Drain Inlet Protection SC-10 ☒ 

Engineered Desilting Basin 
(sized for 10-year flow) 

SC-2 ☒ 

E. Select method for preventing offsite tracking of sediment (choose at least one) 

Stabilized Construction Entrance TC-1 ☒     
 Construction Road Stabilization TC-2 ☒ 

Entrance/Exit Tire Wash TC-3 ☒ 

Entrance/Exit Inspection & 
Cleaning Facility 

TC-1 ☒ 

Street Sweeping and Vacuuming SC-7 ☒ 

F. Select the general site management BMPs 

F.1 Materials Management 

Material Delivery & Storage WM-1 ☒     
 Spill Prevention and Control WM-4 ☒ 

F.2 Waste Management10 

Waste Management 
Concrete Waste Management 

WM-8 ☒     
 

Solid Waste Management WM-5 ☒ 

Sanitary Waste Management WM-9 ☒ 

Hazardous Waste Management WM-6 ☒ 

 
Note: The Construction General Permit (Order No. 2009-0009-DWQ) also requires all projects 
not subject to the BMP Design Manual to comply with runoff reduction requirements through the 
implementation of post-construction BMPs as described in Section XIII of the order. 

  

                                                
9  Regional Standard Drawing D-40 – Rip Rap Energy Dissipater is also acceptable for velocity reduction. 
10  Not all projects will have every waste identified. The applicant is responsible for identifying wastes that will be 

onsite and applying the appropriate BMP. For example, if concrete will be used, BMP WM-8 must be selected.  
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Step 3:   County of San Diego PDP SWQMP Site Information 

Checklist  

Step 3.1:  Description of Existing Site Condition 

Project Watershed (Complete Hydrologic Unit, 

Area, and Subarea Name with Numeric Identifier) 

  909.21 Sweetwater HU, Middle Sweetwater HA, 
Jamacha HSA  

Current Status of the Site (select all that apply): 

☐ Existing development  

☐ Previously graded but not built out 

☐ Demolition completed without new construction 

☐ Agricultural or other non-impervious use  

☒ Vacant, undeveloped/natural 

 
Description / Additional Information: 
    
 

Existing Land Cover Includes (select all that apply and provide each area on site): 

☒ Vegetative Cover   46.45  Acres   (2,023,356  Square Feet) 

☒ Non-Vegetated Pervious Areas  5.44  Acres   (236,375 Square Feet) 

☒ Impervious Areas   0.02 Acres   (720 Square Feet) 

 
Description / Additional Information: 
    

Underlying Soil belongs to Hydrologic Soil Group (select all that apply): 

☐ NRCS Type A 

☐ NRCS Type B 

☒ NRCS Type C 

☒ NRCS Type D 

Approximate Depth to Groundwater (GW) (or N/A if no infiltration is used):      

☐ GW Depth < 5 feet 

☒ 5 feet < GW Depth < 10 feet 

☐ 10 feet < GW Depth < 20 feet 

☐ GW Depth > 20 feet 
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Existing Natural Hydrologic Features (select all that apply): 

☒ Watercourses 

☒ Seeps 

☒ Springs 

☐ Wetlands 

☐ None 

☐ Other 

 
Description / Additional Information: 
 The project has been specifically designed to avoid and minimize impacts to jurisdictional 
waters and wetlands. The near entirety of jurisdictional resources at the project site will be 
avoided and preserved, including resources associated with Hansen’s Creek and Little 
Hansen’s Creek. Unavoidable impacts are limited to 0.03 acre of non-wetland waters associated 
with an existing drainage ditch that receives and conveys storm and nuisance flows from an 
existing storm drain that outfalls into uplands on the site. The 0.03 acre constitute non-wetland 
waters of the U.S. subject to the regulatory jurisdiction of the U.S. Army Corps of Engineers 
(USACE) pursuant to Clean Water Act (CWA) Section 404, non-wetland waters of the State 
subject to the regulatory jurisdiction of the Regional Water Quality Control Board (RWQCB) 
pursuant to CWA Section 401, and unvegetated streambed subject to the regulatory jurisdiction 
of the California Department of Fish and Wildlife (CDFW) pursuant to Sections 1600 et seq. of 
California Fish and Game Code. Impacts would be mitigated on site through re-establishment of 
a conveyance feature of equivalent or superior function at a 2:1 ratio. The re-established feature 
would be preserved in perpetuity, along with the remaining avoided waters and wetlands on the 
site. 
   

Step 3.2:  Description of Existing Site Drainage Patterns 

How is storm water runoff conveyed from the site? At a minimum, this description should 

answer: 

(1) Whether existing drainage conveyance is natural or urban; 

(2) Is runoff from offsite conveyed through the site? if yes, quantify all offsite drainage areas, 

design flows, and locations where offsite flows enter the project site, and summarize how such 

flows are conveyed through the site; 

(3) Provide details regarding existing project site drainage conveyance network, including any 

existing storm drains, concrete channels, swales, detention facilities, storm water treatment 

facilities, natural or constructed channels; and 

(4) Identify all discharge locations from the existing project site along with a summary of 

conveyance system size and capacity for each of the discharge locations. Provide summary of 

the pre-project drainage areas and design flows to each of the existing runoff discharge 

locations. 
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Describe existing site drainage patterns: 
 
The existing site consists of one main basin, which is divided into two sub-basins. Runoff from 
the sub-basin A1 drains into a large existing detention basin located north of the intersection of 
Jamacha Boulevard and Pointe Parkway. Runoff from multiple residences adjacent to the 
project site discharges onto the property which conveys into a natural flow path and is picked up 
by an existing 84” RCP storm drain that extends below Jamacha Blvd.  
 
Sub-basin A2 collects runoff from Sweetwater Springs Blvd, Jamacha Blvd and Pointe Parkway 
which confluences at the intersection of Jamacha Blvd and Pointe Parkway, where the runoff 
discharges into the same existing 84” RCP storm drain system along Jamacha Blvd. 
 
 
 
Sub-Basin A1 

 A (Acre) Tc (Min.) Q (CFS) 

Existing 47.0 17.4 576 

Proposed 49.6 17.4 576 

Change +2.6 0 0 

 
Sub-Basin A2 

 A (Acre) Tc (Min.) Q (CFS) 

Existing 11.2 11.1 31 

Proposed 8.8 11.5 31 

Change -2.4 +0.4 0 
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Step 3.3:  Description of Proposed Site Development 

Project Description / Proposed Land Use and/or Activities: 
  
The Sweetwater Vistas project consists of approximately 52.0 acres and is located in the 
unincorporated area of Spring Valley.  Approximately 43.5 acres of the project are located at the 
northwest corner of Jamacha Boulevard and Sweetwater Springs Boulevard (the “Western 
Parcel”).  Approximately 8.5 acres of the project are located at the southeast corner of Jamacha 
Boulevard and Sweetwater Springs Boulevard, directly west of the Otay Water District offices 
(the “Eastern Parcel”). These sites are bisected by Jamacha Boulevard. The project proposes 
the development of a new master planned community consisting of 218 multi-family residential 
units on three pads and the extension of Avenida Bosques, all in the Western 
Parcel.  Approximately 25.9 acres of the total project will be proposed for reservation as 
biological open space, including the 8.5 acres of the “Eastern Parcel”.   
 
Proposed Community Plan Land Use consists of Village Residential and Open Space. 
   
 

List/describe proposed impervious features of the project (e.g., buildings, roadways, parking 
lots, courtyards, athletic courts, other impervious features): 
  The proposed development will include 218 multi-family residential units, access roads, 
parking areas, sidewalks, and utilities for a master planned community. 
  
 

List/describe proposed pervious features of the project (e.g., landscape areas): 
  
The proposed development will include landscaped areas, vegetated swale/bio filters, and a 
significant amount of natural open space.  
 
   
 

Does the project include grading and changes to site topography? 

☒Yes 

☐No 

 
Description / Additional Information: 
 The proposed project will construct three graded lots proposed for condominium purposes and 
will not disturb the wetland area that bisects the western parcel. 
   
 

 

Insert acreage or square feet for the different land cover types in the table below: 

Change in Land Cover Type Summary 
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Land Cover Type Existing 
(acres or ft2) 

Proposed 
(acres or ft2) 

Percent 
Change 

Vegetation   2,023,356 
ft2   

1,701,977 ft2  -16%  

Pervious (non-vegetated) 236,375 ft2    62,185 ft2   -74%  

Impervious 
720 ft2  496,289 ft2  

 
+68929

%  
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Step 3.4:  Description of Proposed Site Drainage Patterns 

Does the project include changes to site drainage (e.g., installation of new storm water 
conveyance systems)? 

☒Yes 

☐No 

 
If yes, provide details regarding the proposed project site drainage conveyance network, 
including storm drains, concrete channels, swales, detention facilities, storm water treatment 
facilities, natural or constructed channels, and the method for conveying offsite flows through or 
around the proposed project site. Identify all discharge locations from the proposed project site 
along with a summary of the conveyance system size and capacity for each of the discharge 
locations. Provide a summary of pre- and post-project drainage areas and design flows to each 
of the runoff discharge locations. Reference the drainage study for detailed calculations. 
 
Describe proposed site drainage patterns: 
 The site receives run-on from multiple adjacent parcels. The outlet locations of the adjacent 
parcels are at the following streets: Avenida Bosques, California Waters Drive, Foothill Court and 
Fabled Waters Court. The runoff from these streets convey into a natural flow path that drains 
into a large existing detention basin, which is then picked up by an existing 84” storm drain.  
 
The proposed design consists of a duel system, which is made up of a bypass storm drain that is 
not treated and a second storm drain system to be treated within the bio-filtration basins. The 
runoff from the adjacent parcels is being directed into the bypass storm drain system that extends 
along the proposed road (Avenida Bosques extension) and outlets into the large existing detention 
basin. The second storm drain system picks up runoff from the proposed road and lot 2, then is 
treated by the bio-filtration basin and outflows across the natural terrain into the large existing 
detention basin. Lots 1 and 3 are also treated by bio-filtration basins and convey into a natural 
flow path. All natural flow paths lead into the large existing detention basin, where it is then 
discharged through the existing 84” storm drain system that extends below Jamacha Blvd.  
  
It is the intent of the new design to detain and treat runoff from the project and provide a new low 
flow outlet from the basin to drawdown the stored water. To accomplish this, the portion of the 
site draining to the basin was delineated into a Drainage Management Area (DMA), and the 
hydromodification mitigation facility is designed to reduce flows from this DMA to non-erosive 
levels.    
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Step 3.5:  Potential Pollutant Source Areas  

Identify whether any of the following features, activities, and/or pollutant source areas will be 
present (select all that apply). Select “Other” if the project is a phased development and provide 
a description: 

☒ On-site storm drain inlets  

☒ Interior floor drains and elevator shaft sump pumps 

☐ Interior parking garages 

☒ Need for future indoor & structural pest control 

☒ Landscape/Outdoor Pesticide Use 

☒ Pools, spas, ponds, decorative fountains, and other water features 

☐ Food service 

☒ Refuse areas 

☐ Industrial processes 

☒ Outdoor storage of equipment or materials 

☐ Vehicle and Equipment Cleaning 

☐ Vehicle/Equipment Repair and Maintenance 

☐ Fuel Dispensing Areas 

☐ Loading Docks 

☒ Fire Sprinkler Test Water 

☒ Miscellaneous Drain or Wash Water 

☒ Plazas, sidewalks, and parking lots 

☐ Other (provide description) 

 
Description / Additional Information: 
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Step 3.6:  Identification and Narrative of Receiving Water and Pollutants 

of Concern 

Describe flow path of storm water from the project site discharge location(s), through urban 
storm conveyance systems as applicable, to receiving creeks, rivers, and lagoons as applicable, 
and ultimate discharge to the Pacific Ocean (or bay, lagoon, lake or reservoir, as applicable): 
 All natural flow paths lead into the large existing detention basin at the southern end of the 
project. From there, runoff enters an existing 84” storm drain system in Jamacha Blvd. 
Approximately 1,000 ft south of the project the storm drain discharges to a creek on the east 
side of Jamacha Blvd. That creek lies immediately adjacent to Jamacha Blvd and eventually 
confluences with the Sweetwater River approximately 5,000 ft north of Sweetwater Reservoir. 
Downstream of the reservoir, Sweetwater River flows westerly through Bonita Golf Club, Chula 
Vista Golf Course, Rohr Park, alongside Plaza Bonita and then on to Sweetwater Channel and 
the San Diego Bay.   
 

List any 303(d) impaired water bodies11 within the path of storm water from the project site to 
the Pacific Ocean (or bay, lagoon, lake or reservoir, as applicable), identify the 
pollutant(s)/stressor(s) causing impairment, and identify any TMDLs and/or Highest Priority 
Pollutants from the WQIP for the impaired water bodies: 

303(d) Impaired Water Body Pollutant(s)/Stressor(s) 
TMDLs / WQIP Highest 

Priority Pollutant 

Sweetwater Reservoir 909.21     Dissolved Oxygen    2.15 miles   

            

            

Identification of Project Site Pollutants* 
*Identification of project site pollutants below is only required if flow-thru treatment BMPs are 
implemented onsite in lieu of retention or biofiltration BMPs. Note the project must also 
participate in an alternative compliance program (unless prior lawful approval to meet earlier 
PDP requirements is demonstrated). 

Identify pollutants expected from the project site based on all proposed use(s) of the site (see 
BMP Design Manual Appendix B.6): 

Pollutant 
Not Applicable to 
the Project Site 

Anticipated from the 
Project Site 

Also a Receiving 
Water Pollutant of 

Concern 

Sediment ☐ ☒ ☐ 

Nutrients ☐ ☒ ☐ 

Heavy Metals ☐ ☒ ☐ 

Organic Compounds ☐ ☒ ☐ 

Trash & Debris ☐ ☒ ☐ 

Oxygen Demanding 
Substances 

☐ ☒ ☐ 

                                                
11  The current list of Section 303(d) impaired water bodies can be found at 

http://www.waterboards.ca.gov/water_issues/programs/water_quality_assessment/#impaired  
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Oil & Grease ☐ ☒ ☐ 

Bacteria & Viruses ☐ ☒ ☐ 

Pesticides ☐ ☒ ☐ 

Step 3.7:  Hydromodification Management Requirements 

Do hydromodification management requirements apply (see Section 1.6 of the BMP Design 

Manual)? 

☒Yes, hydromodification management requirements for flow control and preservation of critical 

coarse sediment yield areas are applicable. 

☐No, the project will discharge runoff directly to existing underground storm drains discharging 

directly to water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean. 

☐No, the project will discharge runoff directly to conveyance channels whose bed and bank are 

concrete-lined all the way from the point of discharge to water storage reservoirs, lakes, 

enclosed embayments, or the Pacific Ocean. 

☐No, the project will discharge runoff directly to an area identified as appropriate for an 

exemption by the WMAA12 for the watershed in which the project resides. 

 

Description / Additional Information (to be provided if a 'No' answer has been selected above): 

    
 

  

                                                
12 The Watershed Management Area Analysis (WMAA) is an optional element for inclusion in the Water Quality 

Improvement Plans (WQIPs) described in the 2013 MS4 Permit [Provision B.3.b.(4)]. It is available online at the 
Project Clean Water website: 
http://www.projectcleanwater.org/index.php?option=com_content&view=article&id=248  
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Step 3.7.1:  Critical Coarse Sediment Yield Areas* 

*This Section only required if hydromodification management requirements apply 

Projects must satisfy critical coarse sediment yield area (CCSYA) requirements by 

characterizing the project as one of the scenario-types presented below and satisfying 

associated criteria. Projects must appropriately satisfy all requirements for identification, 

avoidance, and bypass, OR may alternatively elect to demonstrate no net impact. 

☒ Scenario 1: Project is subject to and in compliance with RPO requirements (without 

utilization of RPO exemptions 86.604(e)(2)(cc) or 86.604(e)(3) that result in impacts to more 

than 15% of the project-scale CCSYAs).  

☒ Identify: Project has identified both onsite and upstream CCSYAs as areas that are 

coarse, ≥25% slope, and ≥50’ tall. (Optional refinement methods may be performed per 

guidance in Section H.1.2). AND, 

☒ Avoid: Project has avoided onsite CCSYAs per existing RPO steep slope encroachment 

criteria. AND, 

☒ Bypass: Project has demonstrated that both onsite and upstream CCSYAs are bypassed 

through or around the project site with a 2 year peak storm velocity of 3 feet per second 

or greater. OR, 

☐ No Net Impact: Project does not satisfy all Scenario 1 criteria above and must 

alternatively demonstrate no net impact to the receiving water. 

☐ Scenario 2: Project is entirely exempt/not subject to RPO requirements without utilization of 

RPO exemptions 86.604(e)(2)(cc) or 86.604(e)(3).  

☐ Identify: Project has identified upstream CCSYAs that are coarse, ≥25% slope, and ≥50’ 

tall. (Optional refinement methods may be performed per guidance in Section H.1.2). 

AND, 

☐ Avoid: Project is not required to avoid onsite CCSYAs as none were identified in the 

previous step. AND, 

☐ Bypass: Project has demonstrated that upstream CCSYAs are bypassed through or 

around the project site with a 2 year peak storm velocity of 3 feet per second or greater. 

OR, 

☐ No Net Impact: Project does not satisfy all Scenario 2 criteria above and must 

alternatively demonstrate no net impact to the receiving water. (Skip to next row). 

☐ Scenario 3: Project utilizes exemption(s) via RPO Section 86.604(e)(2)(cc) or 86.604(e)(3) 

and impacts more than 15% of the project-scale CCSYAs.  

☐ No Net Impact: Project is not eligible for traditional methods of identification, avoidance, 

and bypass. Project must demonstrate no net impact to the receiving water. 
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Critical Coarse Sediment Yield Areas Continued 

Demonstrate No Net Impact 

If the project elects to satisfy CCSYA criteria through demonstration of no net impact to the 

receiving water. Applicants must identify the methods utilized from the list below and provide 

supporting documentation in Attachment 2c of the SWQMP. Check all that are applicable. 

☒ N/A, the project appropriately identifies, avoids, and bypasses CCSYAs. 

☐ Project has performed additional analysis to demonstrate that impacts to CCSYAs satisfy the 

no net impact standard of Ep/Sp≤1.1.  

☐ Project has provided alternate mapping of CCSYAs. 

☐ Project has implemented additional onsite hydromodification flow control measures. 

☐ Project has implemented an offsite stream rehabilitation project to offset impacts. 

☐ Project has implemented other applicant-proposed mitigation measures. 
 

Step 3.7.2:  Flow Control for Post-Project Runoff* 

*This Section only required if hydromodification management requirements apply 

List and describe point(s) of compliance (POCs) for flow control for hydromodification 
management (see Section 6.3.1). For each POC, provide a POC identification name or number 
correlating to the project's HMP Exhibit and a receiving channel identification name or number 
correlating to the project's HMP Exhibit. 
POC 1 
POC 2 
POC3   
 

Has a geomorphic assessment been performed for the receiving channel(s)? 

☒ No, the low flow threshold is 0.1Q2 (default low flow threshold) 

☐ Yes, the result is the low flow threshold is 0.1Q2 

☐ Yes, the result is the low flow threshold is 0.3Q2 

☐ Yes, the result is the low flow threshold is 0.5Q2 

 
If a geomorphic assessment has been performed, provide title, date, and preparer: 
    
 
Discussion / Additional Information: (optional) 
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Step 3.8:  Other Site Requirements and Constraints 

When applicable, list other site requirements or constraints that will influence storm water 
management design, such as zoning requirements including setbacks and open space, or local 
codes governing minimum street width, sidewalk construction, allowable pavement types, and 
drainage requirements. 
   
There were several factors that limited the ability to place biofiltration facilities. With the natural 
drainage course being at the bottom of a canyon, the ability to provide driveable access to the 
biofiltration basins became a challenge. In addition, much of the lower elevations were to be 
preserved as biological open space.  With these two constraints in mind the biofiltration basins 
were placed near the edges of the three pads but at slightly lower elevations. Walls were often 
required to be able to achieve the surface area needed for water quality treatment while also 
being able to keep the graded footprint out of the proposed open space. In addition to those two 
factors, there is an existing sewer main that crosses the site and had to be kept away from.   
 

 

Optional Additional Information or Continuation of Previous Sections As Needed 

This space provided for additional information or continuation of information from previous 
sections as needed. 
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Step 4:   Source Control BMP Checklist 
Source Control BMPs 

All development projects must implement source control BMPs 4.2.1 through 4.2.6 where 
applicable and feasible. See Chapter 4.2 and Appendix E of the County BMP Design Manual for 
information to implement source control BMPs shown in this checklist. 
 
Answer each category below pursuant to the following: 

• "Yes" means the project will implement the source control BMP as described in Chapter 
4.2 and/or Appendix E of the County BMP Design Manual. Discussion / justification is 
not required. 

• "No" means the BMP is applicable to the project but it is not feasible to implement. 
Discussion / justification must be provided. 

• "N/A" means the BMP is not applicable at the project site because the project does not 
include the feature that is addressed by the BMP (e.g., the project has no outdoor 
materials storage areas). Discussion / justification must be provided. 

Source Control Requirement Applied? 

4.2.1 Prevention of Illicit Discharges into the MS4 ☒Yes ☐No ☐N/A 

Discussion / justification if 4.2.1 not implemented: 
    
 

4.2.2 Storm Drain Stenciling or Signage ☒Yes ☐No ☐N/A 

Discussion / justification if 4.2.2 not implemented: 
    
 

4.2.3 Protect Outdoor Materials Storage Areas from Rainfall, 
Run-On, Runoff, and Wind Dispersal 

☒Yes ☐No ☐N/A 

Discussion / justification if 4.2.3 not implemented: 
    
 

4.2.4 Protect Materials Stored in Outdoor Work Areas from 
Rainfall, Run-On, Runoff, and Wind Dispersal 

☒Yes ☐No ☐N/A 

Discussion / justification if 4.2.4 not implemented: 
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Source Control Requirement Applied? 

4.2.5 Protect Trash Storage Areas from Rainfall, Run-On, 
Runoff, and Wind Dispersal 

☒Yes ☐No ☐N/A 

Discussion / justification if 4.2.5 not implemented: 
    
 

4.2.6 Additional BMPs Based on Potential Sources of Runoff 
Pollutants (must answer for each source listed below): 
 

 
 

 
 

 
 

☒  A. On-site storm drain inlets  ☒Yes ☐No ☐N/A 

☒  B. Interior floor drains and elevator shaft sump pumps ☒Yes ☐No ☐N/A 

☐  C. Interior parking garages ☐Yes ☐No ☐N/A 

☒  D. Need for future indoor & structural pest control ☒Yes ☐No ☐N/A 

☒  E. Landscape/outdoor pesticide use ☒Yes ☐No ☐N/A 

☒  F. Pools, spas, ponds, fountains, and other water 

features 

☒Yes ☐No ☐N/A 

☐  G. Food service ☐Yes ☐No ☐N/A 

☒  H. Refuse areas ☒Yes ☐No ☐N/A 

☐  I. Industrial processes ☐Yes ☐No ☐N/A 

☒  J. Outdoor storage of equipment or materials ☒Yes ☐No ☐N/A 

☐  K. Vehicle and equipment cleaning  ☐Yes ☐No ☐N/A 

☐  L. Vehicle/equipment repair and maintenance ☐Yes ☐No ☐N/A 

☐  M. Fuel dispensing areas ☐Yes ☐No ☐N/A 

☐  N. Loading docks ☐Yes ☐No ☐N/A 

☒  O. Fire sprinkler test water ☒Yes ☐No ☐N/A 

☒  P. Miscellaneous drain or wash water ☒Yes ☐No ☐N/A 

☒  Q. Plazas, sidewalks, and parking lots ☒Yes ☐No ☐N/A 

Discussion / justification if 4.2.6 not implemented. Clearly identify which sources of runoff 
pollutants are discussed. Justification must be provided for all "No" answers shown above. 
    
 

Note: Show all source control measures described above that are included in design capture 
volume calculations in the plan sheets of Attachment 5. 
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Step 5:   Site Design BMP Checklist 
Site Design BMPs 

All development projects must implement site design BMPs SD-A through SD-H where 
applicable and feasible. See Chapter 4.3 and Appendix E of the County BMP Design Manual for 
information to implement site design BMPs shown in this checklist. 
 
Answer each category below pursuant to the following: 

• "Yes" means the project will implement the site design BMP as described in Chapter 4.3 
and/or Appendix E of the County BMP Design Manual. Discussion / justification is not 
required. 

• "No" means the BMP is applicable to the project but it is not feasible to implement. 
Discussion / justification must be provided. 

• "N/A" means the BMP is not applicable at the project site because the project does not 
include the feature that is addressed by the BMP (e.g., the project site has no existing 
natural areas to conserve). Discussion / justification must be provided. 

 

Site Design Requirement Applied? 

4.3.1 Maintain Natural Drainage Pathways and Hydrologic 
Features 

☒Yes ☐No ☐N/A 

Discussion / justification if 4.3.1 not implemented: 
    
 

4.3.2 Conserve Natural Areas, Soils, and Vegetation ☒Yes ☐No ☐N/A 

Discussion / justification if 4.3.2 not implemented: 
    
 

4.3.3 Minimize Impervious Area ☒Yes ☐No ☐N/A 

Discussion / justification if 4.3.3 not implemented: 
    
 

4.3.4 Minimize Soil Compaction ☒Yes ☐No ☐N/A 

Discussion / justification if 4.3.4 not implemented: 
    
 

4.3.5 Impervious Area Dispersion ☒Yes ☐No ☐N/A 

Discussion / justification if 4.3.5 not implemented: 
  The site has been designed to ensure rooftop runoff and other impervious areas are directed 
to pervious areas for treatment before discharging from site.  
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Site Design Requirement Applied? 

4.3.6 Runoff Collection ☒Yes ☐No ☐N/A 

Discussion / justification if 4.3.6 not implemented: 
 Runoff travels to small collection locations such as landscaped areas to minimize the transport 
of runoff and pollutants to the MS4 and receiving waters.   
 

4.3.7 Landscaping with Native or Drought Tolerant Species ☒Yes ☐No ☐N/A 

Discussion / justification if 4.3.7 not implemented: 
    
 

4.3.8 Harvesting and Using Precipitation ☐Yes ☒No ☐N/A 

Discussion / justification if 4.3.8 not implemented: 
 Harvest and reuse considered to be infeasible for this project see Attachment 1b for 
calculations.    
 

Note: Show all site design measures described above that are included in design capture volume 
calculations in the plan sheets of Attachment 5. 
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Step 6:   PDP Structural BMPs  
All PDPs must implement structural BMPs for storm water pollutant control (see Chapter 5 of 

the BMP Design Manual). Selection of PDP structural BMPs for storm water pollutant control 

must be based on the selection process described in Chapter 5. PDPs subject to 

hydromodification management requirements must also implement structural BMPs for flow 

control for hydromodification management (see Chapter 6 of the BMP Design Manual). Both 

storm water pollutant control and flow control for hydromodification management can be 

achieved within the same structural BMP(s). 

PDP structural BMPs must be verified by the County at the completion of construction. This may 

include requiring the project owner or project owner's representative and engineer of record to 

certify construction of the structural BMPs (see Section 1.12 of the BMP Design Manual). PDP 

structural BMPs must be maintained into perpetuity, and the County must confirm the 

maintenance (see Section 7 of the BMP Design Manual). 

Use this section to provide narrative description of the general strategy for structural BMP 

implementation at the project site in the box below. Then complete the PDP structural BMP 

summary information sheet (Step 6.2) for each structural BMP within the project (copy the BMP 

summary information sheet [Step 6.2] as many times as needed to provide summary 

information for each individual structural BMP). 

Step 6.1:  Description of structural BMP strategy 

Describe the general strategy for structural BMP implementation at the site. This information 
must describe how the steps for selecting and designing storm water pollutant control BMPs 
presented in Section 5.1 of the BMP Design Manual were followed, and the results (type of 
BMPs selected). For projects requiring hydromodification flow control BMPs, indicate whether 
pollutant control and flow control BMPs are integrated or separate. At the end of this discussion 
provide a summary of all the structural BMPs within the project including the type and number. 
 
Biofiltration basins were chosen as the treatment control BMP due to the medium to high 
removal rate for pollutants associated with residential projects.  The biofiltration basins were 
sized per the County’s BMP Sizing Spreadsheet V1.04.  DMAs 1.1, 1.2, 1.3, 2, 3 and 4 will 
utilize cisterns to account for hydromodification management requirements.  A separate 
Hydromodification Management Plan was prepared for this project.  DMA 7 uses tree wells to 
treat runoff from the widening of Sweetwater Springs Boulevard. The number of tree wells was 
determined by using Worksheet B.1-1 (V1-3) 
 
Rain harvest and use has been evaluated and deemed infeasible.  See Appendix 1.b for 
Feasibility analysis of rain harvest and reuse and Summary of BMP Feasibility Analysis. 

    

 

(Continue on following page as necessary.) 
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Description of structural BMP strategy continued 
(Page reserved for continuation of description of general strategy for structural BMP 

implementation at the site) 

(Continued from previous page) 
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Step 6.2:  Structural BMP Checklist 
(Copy this page as needed to provide information for each individual proposed 

structural BMP) 

Structural BMP ID No.  Biofiltration Basin  1  (with Cistern)  (Parallel System) 

Construction Plan Sheet No.    To Be Determined
Type of structural BMP: 
☐ Retention by harvest and use (HU-1)
☐ Retention by infiltration basin (INF-1)
☐ Retention by bioretention (INF-2)
☐ Retention by permeable pavement (INF-3)
☐ Partial retention by biofiltration with partial retention (PR-1)
☒ Biofiltration (BF-1)
☐ Biofiltration with Nutrient Sensitive Media Design (BF-2)
☐ Proprietary Biofiltration (BF-3) meeting all requirements of Appendix F
☐ Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements

(provide BMP type/description in discussion section below)
☐ Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or

biofiltration BMP (provide BMP type/description and indicate which onsite retention or
biofiltration BMP it serves in discussion section below)

☐ Flow-thru treatment control with alternative compliance (provide BMP type/description in
discussion section below)

☐ Detention pond or vault for hydromodification management
☐ Other (describe in discussion section below)

Purpose: 
☒ Pollutant control only
☐ Hydromodification control only
☐ Combined pollutant control and hydromodification control
☐ Pre-treatment/forebay for another structural BMP
☐ Other (describe in discussion section below)

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification 
forms (See Section 1.12 of the BMP Design 
Manual) 

Robert A. Chase, P.E. 
Fuscoe Engineering, Inc. 
6390 Greenwich Drive. Suite 170 
San Diego, CA 92122 

Who will be the final owner of this BMP? ☒ HOA    ☐ Property Owner    ☐ County
☐ Other (describe)

Who will maintain this BMP into perpetuity? ☒ HOA    ☐ Property Owner    ☐ County
☐ Other (describe)

What Category (1-4) is the Structural BMP? 
Refer to the Category definitions in Section 7.3 
of the BMP DM. Attach the appropriate 
maintenance agreement in Attachment 3. 

 2   

Discussion (as needed): 

(Continue on subsequent pages as necessary) 
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP 25 of 42 

Template Date: March 16, 2016  Preparation Date: [INSERT DATE OF SWQMP] 
LUEG:SW PDP SWQMP 

Step 6.2:  Structural BMP Checklist 
(Copy this page as needed to provide information for each individual proposed 

structural BMP) 

Structural BMP ID No.  Biofiltration Basin  2  (with Cistern)  (Parallel System) 

Construction Plan Sheet No.    To Be Determined
Type of structural BMP: 
☐ Retention by harvest and use (HU-1)
☐ Retention by infiltration basin (INF-1)
☐ Retention by bioretention (INF-2)
☐ Retention by permeable pavement (INF-3)
☐ Partial retention by biofiltration with partial retention (PR-1)
☒ Biofiltration (BF-1)
☐ Biofiltration with Nutrient Sensitive Media Design (BF-2)
☐ Proprietary Biofiltration (BF-3) meeting all requirements of Appendix F
☐ Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements

(provide BMP type/description in discussion section below)
☐ Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or

biofiltration BMP (provide BMP type/description and indicate which onsite retention or
biofiltration BMP it serves in discussion section below)

☐ Flow-thru treatment control with alternative compliance (provide BMP type/description in
discussion section below)

☐ Detention pond or vault for hydromodification management
☐ Other (describe in discussion section below)

Purpose: 
☒ Pollutant control only
☐ Hydromodification control only
☐ Combined pollutant control and hydromodification control
☐ Pre-treatment/forebay for another structural BMP
☐ Other (describe in discussion section below)

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification 
forms (See Section 1.12 of the BMP Design 
Manual) 

Robert A. Chase, P.E. 
Fuscoe Engineering, Inc. 
6390 Greenwich Drive. Suite 170 
San Diego, CA 92122 

Who will be the final owner of this BMP? ☒ HOA    ☐ Property Owner    ☐ County
☐ Other (describe)

Who will maintain this BMP into perpetuity? ☒ HOA    ☐ Property Owner    ☐ County
☐ Other (describe)

What Category (1-4) is the Structural BMP? 
Refer to the Category definitions in Section 7.3 
of the BMP DM. Attach the appropriate 
maintenance agreement in Attachment 3. 

 2   

Discussion (as needed): 

(Continue on subsequent pages as necessary) 
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP 25 of 42 

Template Date: March 16, 2016  Preparation Date: [INSERT DATE OF SWQMP] 
LUEG:SW PDP SWQMP 

Step 6.2:  Structural BMP Checklist 
(Copy this page as needed to provide information for each individual proposed 

structural BMP) 

Structural BMP ID No.  Biofiltration Basin  3  (with Cistern)  (Parallel System) 

Construction Plan Sheet No.    To Be Determined
Type of structural BMP: 
☐ Retention by harvest and use (HU-1)
☐ Retention by infiltration basin (INF-1)
☐ Retention by bioretention (INF-2)
☐ Retention by permeable pavement (INF-3)
☐ Partial retention by biofiltration with partial retention (PR-1)
☒ Biofiltration (BF-1)
☐ Biofiltration with Nutrient Sensitive Media Design (BF-2)
☐ Proprietary Biofiltration (BF-3) meeting all requirements of Appendix F
☐ Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements

(provide BMP type/description in discussion section below)
☐ Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or

biofiltration BMP (provide BMP type/description and indicate which onsite retention or
biofiltration BMP it serves in discussion section below)

☐ Flow-thru treatment control with alternative compliance (provide BMP type/description in
discussion section below)

☐ Detention pond or vault for hydromodification management
☐ Other (describe in discussion section below)

Purpose: 
☒ Pollutant control only
☐ Hydromodification control only
☐ Combined pollutant control and hydromodification control
☐ Pre-treatment/forebay for another structural BMP
☐ Other (describe in discussion section below)

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification 
forms (See Section 1.12 of the BMP Design 
Manual) 

Robert A. Chase, P.E. 
Fuscoe Engineering, Inc. 
6390 Greenwich Drive. Suite 170 
San Diego, CA 92122 

Who will be the final owner of this BMP? ☒ HOA    ☐ Property Owner    ☐ County
☐ Other (describe)

Who will maintain this BMP into perpetuity? ☒ HOA    ☐ Property Owner    ☐ County
☐ Other (describe)

What Category (1-4) is the Structural BMP? 
Refer to the Category definitions in Section 7.3 
of the BMP DM. Attach the appropriate 
maintenance agreement in Attachment 3. 

 2   

Discussion (as needed): 

(Continue on subsequent pages as necessary) 
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP 25 of 42 

Template Date: March 16, 2016  Preparation Date: [INSERT DATE OF SWQMP] 
LUEG:SW PDP SWQMP 

Step 6.2:  Structural BMP Checklist 
(Copy this page as needed to provide information for each individual proposed 

structural BMP) 

Structural BMP ID No.  Biofiltration Basin  4  (with Cistern)  (Parallel System) 

Construction Plan Sheet No.    To Be Determined
Type of structural BMP: 
☐ Retention by harvest and use (HU-1)
☐ Retention by infiltration basin (INF-1)
☐ Retention by bioretention (INF-2)
☐ Retention by permeable pavement (INF-3)
☐ Partial retention by biofiltration with partial retention (PR-1)
☒ Biofiltration (BF-1)
☐ Biofiltration with Nutrient Sensitive Media Design (BF-2)
☐ Proprietary Biofiltration (BF-3) meeting all requirements of Appendix F
☐ Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements

(provide BMP type/description in discussion section below)
☐ Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or

biofiltration BMP (provide BMP type/description and indicate which onsite retention or
biofiltration BMP it serves in discussion section below)

☐ Flow-thru treatment control with alternative compliance (provide BMP type/description in
discussion section below)

☐ Detention pond or vault for hydromodification management
☐ Other (describe in discussion section below)

Purpose: 
☒ Pollutant control only
☐ Hydromodification control only
☐ Combined pollutant control and hydromodification control
☐ Pre-treatment/forebay for another structural BMP
☐ Other (describe in discussion section below)

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification 
forms (See Section 1.12 of the BMP Design 
Manual) 

Robert A. Chase, P.E. 
Fuscoe Engineering, Inc. 
6390 Greenwich Drive. Suite 170 
San Diego, CA 92122 

Who will be the final owner of this BMP? ☒ HOA    ☐ Property Owner    ☐ County
☐ Other (describe)

Who will maintain this BMP into perpetuity? ☒ HOA    ☐ Property Owner    ☐ County
☐ Other (describe)

What Category (1-4) is the Structural BMP? 
Refer to the Category definitions in Section 7.3 
of the BMP DM. Attach the appropriate 
maintenance agreement in Attachment 3. 

 2   

Discussion (as needed): 

(Continue on subsequent pages as necessary) 
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PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP 26 of 42 

Template Date: March 16, 2016  Preparation Date: [March 30, 2017] 
LUEG:SW PDP SWQMP 

Step 6.3:  Offsite Alternative Compliance Participation Form 

PDP INFORMATION 

Record ID: N/A    

Assessor's Parcel Number(s) [APN(s)] N/A       

What are your PDP Pollutant Control Debits? 
*See Attachment 1 of the PDP SWQMP 

N/A       

What are your PDP HMP Debits? (if applicable) 
*See Attachment 2 of the PDP SWQMP 

N/A       

ACP Information 

Record ID:  N/A      

Assessor's Parcel Number(s) [APN(s)] N/A       

Project Owner/Address 
 
 

N/A       

What are your ACP Pollutant Control Credits? 
*See Attachment 1 of the ACP SWQMP 

N/A       

What are your ACP HMP Debits? (if applicable) 
*See Attachment 2 of the ACP SWQMP 

N/A       

 

Is your ACP in the same watershed as your 
PDP? 

☐ Yes 

☐ No  

Will your ACP project be completed prior to the 
completion of the PDP? 

☐ Yes 

☐ No  

 

Does your ACP account for all Deficits 
generated by the PDP?      

☐ Yes 

☐ No (PDP and/or ACP must be 

redesigned to account for all deficits 

generated by the PDP.   

What is the difference between your PDP 
debits and ACP Credits?  
*(ACP Credits -Total PDP Debits = Total 
Earned Credits)  
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Template Date: March 16, 2016  Preparation Date: [March 30, 2017] 
LUEG:SW PDP SWQMP - Attachments 

ATTACHMENT 1 

BACKUP FOR PDP POLLUTANT CONTROL BMPS 

 
This is the cover sheet for Attachment 1. 

 
Indicate which Items are Included behind this cover sheet: 

 

Attachment 
Sequence Contents Checklist 

Attachment 1a Storm Water Pollutant Control 
Worksheet Calculations 
 -Worksheet B.3-1 (Required)  
 -Worksheet B.1-1 (Required) 
 -Worksheet B.4-1 (if applicable) 
 -Worksheet B.4-2 (if applicable) 
 -Worksheet B.5-1 (if applicable) 
 -Worksheet B.5-2 (if applicable) 
 -Worksheet B.5-3 (if applicable) 
 -Worksheet B.6-1 (if applicable) 
 -Summary Worksheet (optional) 

☒ Included 

Attachment 1b Form I-8, Categorization of Infiltration 
Feasibility Condition (Required 
unless the project will use harvest and 
use BMPs) 
 
Refer to Appendices C and D of the 
BMP Design Manual to complete 
Form I-8. 
 

☒ Included 

☐ Not included because the entire 

project will use harvest and use 
BMPs 

 

Attachment 1c DMA Exhibit (Required) 
 
See DMA Exhibit Checklist on the 
back of this Attachment cover sheet. 
 

☒ Included 

 
 

Attachment 1d Individual Structural BMP DMA 
Mapbook (Required) 
 -Place each map on 8.5”x11” paper. 
 -Show at a minimum the DMA, 
Structural BMP, and any existing 
hydrologic features within the DMA.  
 

☒ Included 

 
  



WELCOME:

INSTRUCTIONS:

DISCLAIMER:

QUESTIONS:

-General questions/comments on this worksheet may be directed to Charles Mohrlock in the County of San Diego Watershed Protection Program (link below).

General: To use this workbook users must navigate to the appropriate worksheet tabs and populate yellow cells with project specific information. These worksheet tabs are formatted to accommodate calculations for up
to 10 drainage areas and associated BMPs. Each drainage area and/or BMP is represented as a discrete column with corresponding user inputs and calculations appearing in the rows below. Please note that projects with
more than 10 drainage areas may need to use more than one workbook to accommodate their entire project. Yellow cells represent items that require user input, white cells are locked for editing and are automatically
calculated, blue cells are also locked for editing and are automatically populated based on results from previous worksheet tabs, grey cells represent items that typically require user input but may be omitted based on a
previous user input, orange cells represent warnings where supplemental information and/or revisions may be required for compliance, and red cells represent errors associated with proposed stormwater pollutant control
measures that negatively affect compliance.

Step 1. Navigate to the orange tab at the bottom of the workbook and provide required inputs to determine the structural BMP types that are acceptable for implementation at the project site.

Step 2. Navigate to the blue tab at the bottom of the workbook and provide the required inputs to determine the design capture volume for each PDP drainage area and identify what type of BMP this area drains to. The
calculations in this worksheet determine the initial design capture volume and also apply any applicable reductions associated with site design techniques including dispersion to pervious surfaces, incorporation of tree
wells, and incorporation of rain barrels. Upon completion of Step 2, applicants must proceed to Step 3 to ensure that appropriate stormwater pollutant control measures are applied to this volume.

Step 3. Examine the green tabs at the bottom of the workbook and identify which of these BMP types are implemented by the PDP. Click the green tab for each of the proposed BMP types and provide the required user
inputs to determine the portion of the pollutant control performance standards that are satisfied by the proposed BMP. After providing appropriate inputs users should verify that no red error messages appear at the
bottom of their worksheets and, if necessary, refine user inputs until satisfied with the proposed stormwater pollutant control approach. Once satisfied, applicants must proceed to Step 4 to facilitate their project
submittal. Note: Users must ensure that all provided inputs are adequately represented in the accompanying stormwater management plans.

Step 4. Navigate to the purple "Summary" tab at the bottom of this workbook and examine the sheet for warning messages highlighted in red text at the bottom of the worksheet. Once satisfied with the overall results,
print the summary sheet and all applicable supporting worksheets in color, 11x17 landscape format and include in Attachment 1a of the SWQMP submittal. 

Welcome to the County of San Diego Automated Stormwater Pollutant Control Worksheets. Priority Development Projects that are required to satisfy stormwater pollutant control performance standards set forth in the
2013 MS4 Permit may use these automated worksheets to calculate design capture volumes and determine what portion of pollutant control performance standards are satisfied by their project. 

     charles.mohrlock@sdcounty.ca.gov

County of San Diego Automated Stormwater Pollutant Control Worksheets

(Version 1.3)

The County of San Diego has developed this tool in an effort to streamline traditionally complex efforts associated with planning, design, submittal, and review of PDPs that are subject to stormwater pollutant control 
requirements set forth in the 2013 MS4 Permit. While the calculations performed herein are deemed to be in compliance with Permit requirements, applicants may elect to provide their own calculations. Use of this tool is 
optional and the County will not be held liable for any errors or other negative impacts associated with its use. In the event that the County performs updates to these worksheets, applicants that have not established 
reliance on previous versions of the worksheet via discretionary approval may be required to utilize the latest version of the worksheets. A summary of version releases is included below.

      PDS Land Development Project Manager

-Questions relating to specific projects, submittal requirements, approval process, and/or policy-related issues should be directed your PDS Land Development Project Manager (link below).



Category # Description Value Units

0 Design Capture Volume for Entire Project Site 20,466 cubic-feet

1 Proposed Development Type Residential unitless

2 Number of Residents or Employees at Proposed Development 545 #

3 Total Planted Area within Development 452,836 sq-ft

4 Water Use Category for Proposed Planted Areas Moderate unitless

5 Is Average Site Design Infiltration Rate ≤0.500 Inches per Hour? Yes yes/no

6 Is Average Site Design Infiltration Rate ≤0.010 Inches per Hour? Yes yes/no

7 Is Infiltration of the Full DCV Anticipated to Produce Negative Impacts? Yes yes/no

8 Is Infiltration of Any Volume Anticipated to Produce Negative Impacts? Yes yes/no

9 36-Hour Toilet Use Per Resident or Employee 1.86 cubic-feet

10 Subtotal: Anticipated 36 Hour Toilet Use 1,016 cubic-feet

11 Anticipated 1 Acre Landscape Use Over 36 Hours 196.52 cubic-feet

12 Subtotal: Anticipated Landscape Use Over 36 Hours 2,043 cubic-feet

13 Total Anticipated Use Over 36 Hours 3,059 cubic-feet

14 Total Anticipated Use / Design Capture Volume 0.15 cubic-feet

15 Are Full Capture and Use Techniques Feasible for this Project? No unitless

16 Is Full Retention Feasible for this Project? No yes/no

17 Is Partial Retention Feasible for this Project? No yes/no

Result 18 Feasibility Category 5 1, 2, 3, 4, 5

Worksheet B.3-1 General Notes:

H. PDPs participating in an offsite alternative compliance program are not held to the feasibility categories presented herein.

Capture & Use 

Inputs

Automated Worksheet B.3-1: Project-Scale BMP Feasibility Analysis (V1.3)

C. Feasibility Category 1: Applicant must implement capture & use, retention, and/or infiltration elements for the entire DCV.

D. Feasibility Category 2: Applicant must implement capture & use elements for the entire DCV.

E. Feasibility Category 3: Applicant must implement retention and/or infiltration elements for all DMAs with Design Infiltration Rates greater 

than 0.50 in/hr.

B. Negative impacts associated with retention may include geotechnical, groundwater, water balance, or other issues identified by a geotechnical 

engineer and substantiated through completion of Form I-8.

Infiltration 

Inputs

G. Feasibility Category 5: Applicant must implement standard lined biofiltration BMPs sized at ≥3% of the effective impervious tributary area 

for all DMAs with Design Infiltration Rates of 0.010 in/hr or less.  Applicants may also be permitted to implement reduced size and/or 

specialized biofiltration BMPs provided additional criteria identified in "Supplemental Retention Criteria for Non-Standard Biofiltration BMPs" 

are satisfied.

A. Applicants may use this worksheet to determine the types of structural BMPs that are acceptable for implementation at their project site (as 

required in Section 5 of the BMPDM). User input should be provided for yellow shaded cells, values for all other cells will be automatically 

generated. Projects demonstrating feasibility or potential feasibility via this worksheet are encouraged to incorporate capture and use features in 

their project.

F. Feasibility Category 4: Applicant must implement standard unlined biofiltration BMPs sized at ≥3% of the effective impervious tributary area 

for all DMAs with Design Infiltration Rates of 0.011 to 0.50 in/hr. Applicants may be permitted to implement lined BMPs, reduced size BMPs, 

and/or specialized biofiltration BMPs provided additional criteria identified in "Supplemental Retention Criteria for Non-Standard Biofiltration 

BMPs" are satisfied.

Calculations



Category # Description i ii iii iv v vi vii viii ix x Units

0 Drainage Basin ID or Name 1.1 1.2 1.3 2 3 4 7 unitless

1 Basin Drains to the Following BMP Type Biofiltration Biofiltration Biofiltration Biofiltration Biofiltration Biofiltration Biofiltration unitless

2 85th Percentile 24-hr Storm Depth 0.51 0.51 0.51 0.51 0.51 0.51 0.51 inches

3 Design Infiltration Rate Recommended by Geotechnical Engineer in/hr

4 Impervious Surfaces Not Directed to Dispersion Area (C=0.90) 39,019 68,135 60,480 82,649 161,533 80,397 sq-ft

5 Semi-Pervious Surfaces Not Serving as Dispersion Area (C=0.30) sq-ft

6 Engineered Pervious Surfaces Not Serving as Dispersion Area (C=0.10) 11,896 23,970 25,055 59,491 59,022 76,818 6,615 sq-ft

7 Natural Type A Soil Not Serving as Dispersion Area  (C=0.10) sq-ft

8 Natural Type B Soil Not Serving as Dispersion Area (C=0.14) sq-ft

9 Natural Type C Soil Not Serving as Dispersion Area (C=0.23) sq-ft

10 Natural Type D Soil Not Serving as Dispersion Area (C=0.30) sq-ft

11 Does Tributary Incorporate Dispersion, Tree Wells, and/or Rain Barrels? No No No No No No Yes No No No yes/no

12 Impervious Surfaces Directed to Dispersion Area per SD-B (Ci=0.90) 10,658 sq-ft

13 Semi-Pervious Surfaces Serving as Dispersion Area per SD-B (Ci=0.30) sq-ft

14 Engineered Pervious Surfaces Serving as Dispersion Area per SD-B (Ci=0.10) sq-ft

15 Natural Type A Soil Serving as Dispersion Area per SD-B (Ci=0.10) sq-ft

16 Natural Type B Soil Serving as Dispersion Area per SD-B (Ci=0.14) sq-ft

17 Natural Type C Soil Serving as Dispersion Area per SD-B (Ci=0.23) sq-ft

18 Natural Type D Soil Serving as Dispersion Area per SD-B (Ci=0.30) sq-ft

19 Number of Tree Wells Proposed per SD-A 8 #

20 Average Mature Tree Canopy Diameter 12 ft

21 Number of Rain Barrels Proposed per SD-E 0 #

22 Average Rain Barrel Size gal

23 Does BMP Overflow to Stormwater Features in Downstream Drainage? No No No No No No No No No No unitless

24 Identify Downstream Drainage Basin Providing Treatment in Series unitless

25 Percent of Upstream Flows Directed to Downstream Dispersion Areas percent

26 Upstream Impervious Surfaces Directed to Dispersion Area (Ci=0.90) 0 0 0 0 0 0 0 0 0 0 cubic-feet

27 Upstream Impervious Surfaces Not Directed to Dispersion Area (C=0.90) 0 0 0 0 0 0 0 0 0 0 cubic-feet

28 Total Tributary Area 50,915 92,105 85,535 142,140 220,555 157,215 17,273 0 0 0 sq-ft

29 Initial Runoff Factor for Standard Drainage Areas 0.71 0.69 0.67 0.57 0.69 0.51 0.10 0.00 0.00 0.00 unitless

30 Initial Runoff Factor for Dispersed & Dispersion Areas 0.00 0.00 0.00 0.00 0.00 0.00 0.90 0.00 0.00 0.00 unitless

31 Initial Weighted Runoff Factor 0.71 0.69 0.67 0.57 0.69 0.51 0.59 0.00 0.00 0.00 unitless

32 Initial Design Capture Volume 1,536 2,701 2,436 3,443 6,468 3,408 433 0 0 0 cubic-feet

33 Total Impervious Area Dispersed to Pervious Surface 0 0 0 0 0 0 10,658 0 0 0 sq-ft

34 Total Pervious Dispersion Area 0 0 0 0 0 0 0 0 0 0 sq-ft

35 Ratio of Dispersed Impervious Area to Pervious Dispersion Area n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a ratio

36 Adjustment Factor for Dispersed & Dispersion Areas 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 ratio

37 Runoff Factor After Dispersion Techniques 0.71 0.69 0.67 0.57 0.69 0.51 0.59 n/a n/a n/a unitless

38 Design Capture Volume After Dispersion Techniques 1,536 2,701 2,436 3,443 6,468 3,408 433 0 0 0 cubic-feet

39 Total Tree Well Volume Reduction 0 0 0 0 0 0 512 0 0 0 cubic-feet

40 Total Rain Barrel Volume Reduction 0 0 0 0 0 0 0 0 0 0 cubic-feet

41 Final Adjusted Runoff Factor 0.71 0.69 0.67 0.57 0.69 0.51 0.00 0.00 0.00 0.00 unitless

42 Final Effective Tributary Area 36,150 63,552 57,308 81,020 152,183 80,180 0 0 0 0 sq-ft

43 Initial Design Capture Volume Retained by Site Design Elements 0 0 0 0 0 0 512 0 0 0 cubic-feet

44 Final Design Capture Volume Tributary to BMP 1,536 2,701 2,436 3,443 6,468 3,408 0 0 0 0 cubic-feet

Worksheet B.1-1 General Notes:

False

False

False

Automated Worksheet B.1-1: Calculation of Design Capture Volume (V1.3)

A. Applicants may use this worksheet to calculate design capture volumes for up to 10 drainage areas User input must be provided for yellow shaded cells, values for all other cells will be automatically generated, errors/notifications will be highlighted in red and summarized below. 

Upon completion of this worksheet, proceed to the appropriate BMP Sizing worksheet(s).

Dispersion 

Area, Tree Well 

& Rain Barrel  

Inputs

(Optional)

Standard 

Drainage Basin 

Inputs

Results

Tree & Barrel 

Adjustments

Initial Runoff 

Factor 

Calculation

Dispersion 

Area 

Adjustments

Treatment 

Train Inputs & 

Calculations

False



Category # Description i ii iii iv v vi vii viii ix x Units

0 Drainage Basin ID or Name 1.1 1.2 1.3 2 3 4 7 - - - sq-ft

1 Design Infiltration Rate Recommended by Geotechnical Engineer 0.000 0.000 0.000 0.000 0.000 0.000 0.000 - - - in/hr

2 Effective Tributary Area 36,150 63,552 57,308 81,020 152,183 80,180 0 - - - sq-ft

3 Minimum Biofiltration Footprint Sizing Factor 0.030 0.030 0.030 0.030 0.030 0.030 0.030 - - - ratio

4 Design Capture Volume Tributary to BMP 1,536 2,701 2,436 3,443 6,468 3,408 0 - - - cubic-feet

5 Is Biofiltration Basin Impermeably Lined or Unlined? Lined Lined Lined Lined Lined Lined Lined unitless

6 Provided Biofiltration BMP Surface Area 1,085 1,907 1,720 2,797 6,000 4,000 650 sq-ft

7 Provided Surface Ponding Depth 12 12 12 12 12 12 12 inches

8 Provided Soil Media Thickness 18 18 18 18 18 18 18 inches

9 Provided Depth of Gravel Above Underdrain Invert 18 18 18 12 186 198 12 inches

10 Diameter of Underdrain or Hydromod Orifice (Select Smallest) 0.60 0.70 0.80 1.00 0.90 0.90 0.60 inches

11 Provided Depth of Gravel Below the Underdrain 3 3 3 3 3 3 3 inches

12 Volume Infiltrated Over 6 Hour Storm 0 0 0 0 0 0 0 0 0 0 cubic-feet

13 Soil Media Pore Space Available for Retention 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 unitless

14 Gravel Pore Space Available for Retention 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 unitless

15 Effective Retention Depth 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.00 0.00 0.00 inches

16 Calculated Retention Storage Drawdown (Including 6 Hr Storm) 120 120 120 120 120 120 120 0 0 0 hours

17 Volume Retained by BMP 81 143 129 210 450 300 49 0 0 0 cubic-feet

18 Fraction of DCV Retained 0.05 0.05 0.05 0.06 0.07 0.09 0.00 0.00 0.00 0.00 ratio

19 Portion of Retention Performance Standard Satisfied 0.06 0.06 0.06 0.07 0.08 0.11 0.00 0.00 0.00 0.00 ratio

20 Fraction of DCV Retained (normalized to 36-hr drawdown) 0.03 0.03 0.03 0.03 0.04 0.05 0.00 0.00 0.00 0.00 ratio

21 Design Capture Volume Remaining for Biofiltration 1,490 2,620 2,363 3,340 6,209 3,238 0 0 0 0 cubic-feet

22 Max Hydromod Flow Rate through Underdrain 0.0188 0.0256 0.0335 0.0488 0.0902 0.0926 0.0176 n/a n/a n/a CFS

23 Max Soil Filtration Rate Allowed by Underdrain Orifice 0.75 0.58 0.84 0.75 0.65 1.00 1.17 n/a n/a n/a in/hr

24 Soil Media Filtration Rate per Specifications 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 in/hr

25 Soil Media Filtration Rate to be used for Sizing 0.75 0.58 0.84 0.75 0.65 1.00 1.17 5.00 5.00 5.00 in/hr

26 Depth Biofiltered Over 6 Hour Storm 4.50 3.49 5.04 4.53 3.89 6.00 7.03 30.00 30.00 30.00 inches

27 Soil Media Pore Space Available for Biofiltration 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 unitless

28 Effective Depth of Biofiltration Storage 22.80 22.80 22.80 20.40 90.00 94.80 20.40 0.00 0.00 0.00 inches

29 Drawdown Time for Surface Ponding 16 21 14 16 18 12 10 0 0 0 hours

30 Drawdown Time for Effective Biofiltration Depth 30 39 27 27 139 95 17 0 0 0 hours

31 Total Depth Biofiltered 27.30 26.29 27.84 24.93 93.89 100.80 27.43 30.00 30.00 30.00 inches

32 Option 1 - Biofilter 1.50 DCV: Target Volume 2,235 3,930 3,545 5,010 9,314 4,857 0 0 0 0 cubic-feet

33 Option 1 - Provided Biofiltration Volume 2,235 3,930 3,545 5,010 9,314 4,857 0 0 0 0 cubic-feet

34 Option 2 - Store 0.75 DCV: Target Volume 1,118 1,965 1,772 2,505 4,657 2,429 0 0 0 0 cubic-feet

35 Option 2 - Provided Storage Volume 1,118 1,965 1,772 2,505 4,657 2,429 0 0 0 0 cubic-feet

36 Portion of Biofiltration Performance Standard Satisfied 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00 ratio

37 Do Site Design Elements and BMPs Satisfy Annual Retention Requirements? Yes Yes Yes Yes Yes Yes Yes - - - yes/no

38 Overall Portion of Performance Standard Satisfied 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00 ratio

39 This BMP Overflows to the Following Drainage Basin - - - - - - - - - - unitless

40 Deficit of Effectively Treated Stormwater 0 0 0 0 0 0 n/a n/a n/a n/a cubic-feet

Worksheet B.5-1 General Notes:

False

Retention 

Calculations

Automated Worksheet B.5-1: Sizing Lined or Unlined Biofiltration BMPs (V1.3)

False

BMP Inputs

False

Biofiltration 

Calculations

A. Applicants may use this worksheet to size Lined or Unlined Biofiltration BMPs (BF-1, PR-1) for up to 10 basins. User input must be provided for yellow shaded cells, values for blue cells are automatically populated based on user inputs from previous worksheets, values for all 

other cells will be automatically generated, errors/notifications will be highlighted in red/orange and summarized below. BMPs fully satisfying the pollutant control performance standards will have a deficit treated volume of zero and be highlighted in green.

False

False

False

False

Result

False

False



Category # Description i ii iii iv v vi vii viii ix x Units

0 Drainage Basin ID or Name 1.1 1.2 1.3 2 3 4 7 - - - unitless

1 85th Percentile Storm Depth 0.51 0.51 0.51 0.51 0.51 0.51 0.51 - - - inches

2
Design Infiltration Rate Recommended by Geotechnical 

Engineer
0.000 0.000 0.000 0.000 0.000 0.000 0.000 - - - in/hr

3 Total Tributary Area 50,915 92,105 85,535 142,140 220,555 157,215 17,273 - - - sq-ft

4 85th Percentile Storm Volume (Rainfall Volume) 2,164 3,914 3,635 6,041 9,374 6,682 734 - - - cubic-feet

5 Initial Weighted Runoff Factor 0.71 0.69 0.67 0.57 0.69 0.51 0.59 - - - unitless

6 Initial Design Capture Volume 1,536 2,701 2,436 3,443 6,468 3,408 433 - - - cubic-feet

7 Dispersion Area Reductions 0 0 0 0 0 0 0 - - - cubic-feet

8 Tree Well and Rain Barrel Reductions 0 0 0 0 0 0 512 - - - cubic-feet

9 Effective Area Tributary to BMP 36,150 63,552 57,308 81,020 152,183 80,180 0 - - - square feet

10 Final Design Capture Volume Tributary to BMP 1,536 2,701 2,436 3,443 6,468 3,408 0 - - - cubic-feet

11 Basin Drains to the Following BMP Type Biofiltration Biofiltration Biofiltration Biofiltration Biofiltration Biofiltration Biofiltration - - - unitless

12
Volume Retained by BMP

(normalized to 36 hour drawdown)
46 81 73 103 259 170 0 - - - cubic-feet

13 Total Fraction of Initial DCV Retained within DMA 0.03 0.03 0.03 0.03 0.04 0.05 1.18 - - - fraction

14 Percent of Average Annual Runoff Retention Provided 4.6% 4.6% 4.6% 4.6% 6.1% 7.6% 85.2% - - - %

15 Percent of Average Annual Runoff Retention Required 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% - - - %

Performance 

Standard
16 Percent of Pollution Control Standard Satisfied 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 0.0% - - - %

17 Discharges to Secondary Treatment in Drainage Basin - - - - - - - - - - unitless

18 Impervious Surface Area Still Requiring Treatment 0 0 0 0 0 0 0 - - - square feet

19
Impervious Surfaces Directed to Downstream Dispersion 

Area
- - - - - - - - - - square feet

20
Impervious Surfaces Not Directed to Downstream 

Dispersion Area
- - - - - - - - - - square feet

Result 21 Deficit of Effectively Treated Stormwater 0 0 0 0 0 0 n/a - - - cubic-feet

Total Volume 

Reductions

-Congratulations, all specified drainage basins and BMPs are in compliance with stormwater pollutant control requirements. Include 11x17 color prints of this summary sheet and supporting worksheet calculations as part of the SWQMP submittal package.

Summary of Stormwater Pollutant Control Calculations (V1.3)

Initial DCV

Site Design 

Volume 

Reductions

General Info

BMP Volume 

Reductions

Treatment 

Train

False

All fields in this summary worksheet are populated based on previous user inputs. If applicable, drainage basin elements that require revisions and/or supplemental information outside the scope of these worksheets are highlighted in orange and summairzed in 
the red text below. If all drainage basins achieve full compliance without a need for supplemental information, a green message will appear below.

Summary Notes:

False

False

False

False

False



Appendix I: Forms and Checklists 

 

Categorization of Infiltration Feasibility Condition Form I-8 

 
Part 1 – Full Infiltration Feasibility Screening Criteria 
Would infiltration of the full design volume be feasible from a physical perspective without any undesirable 
consequences that cannot be reasonably mitigated? 
 

Criteria Screening Question Yes No 

1 

Is the estimated reliable infiltration rate below proposed facility 
locations greater than 0.5 inches per hour? The response to this 
Screening Question shall be based on a comprehensive evaluation of the 
factors presented in Appendix C.2 and Appendix D. 

☐ ☒ 

Provide basis:  

 
Majority of the site is soil type C + D, which typically have low infiltration rates.  
 
 
 
Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/data source applicability.  

 

2 

Can infiltration greater than 0.5 inches per hour be allowed without 
increasing risk of geotechnical hazards (slope stability, groundwater 
mounding, utilities, or other factors) that cannot be mitigated to an 
acceptable level? The response to this Screening Question shall be based 
on a comprehensive evaluation of the factors presented in Appendix C.2. 

☐ ☒ 

Provide basis:  

 
Due to the presence of shallow bedrock throughout the site, infiltration could create seeps and slope 
stability concerns at the surface of the bedrock  
 
 
 
Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/data source applicability.  

 

3 

Can infiltration greater than 0.5 inches per hour be allowed without 
increasing risk of groundwater contamination (shallow water table, 
storm water pollutants or other factors) that cannot be mitigated to an 
acceptable level? The response to this Screening Question shall be based 
on a comprehensive evaluation of the factors presented in Appendix C.3. 

☒ ☐ 

Provide basis:  

 
 
 
 
 
Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/data source applicability.  

 



4 

Can infiltration greater than 0.5 inches per hour be allowed without 
causing potential water balance issues such as change of seasonality of 
ephemeral streams or increased discharge of contaminated 
groundwater to surface waters? The response to this Screening 
Question shall be based on a comprehensive evaluation of the factors 
presented in Appendix C.3. 

☒ ☐ 

Provide basis:  

 
 
 
 
 
Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/data source applicability.  

 

Part 1 
Result* 

If all answers to rows 1-4 are “Yes” a full infiltration design is potentially 
feasible. The feasibility screening category is Full Infiltration. 
 
If any answer from row 1-4 is “No”, infiltration may be possible to some 
extent but would not generally be feasible or desirable to achieve a “full 
infiltration” design.  
Proceed to Part 2 

Full 
Infiltration 

Feasible 

☐ 

Full 
Infiltration 
Infeasible 

☒ 

*To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 permit. Additional testing and/or studies may be required by Agency/Jurisdictions to substantiate 
findings.  
 

  



Categorization of Infiltration Feasibility Condition Form I-8 

 
Part 2 – Partial Infiltration vs. No Infiltration Feasibility Screening Criteria 
Would infiltration of water in any appreciable amount be physically feasible without any negative 
consequences that cannot be reasonably mitigated?  
 

Criteria Screening Question Yes No 

5 

Do soil and geologic conditions allow for infiltration in any appreciable 
rate or volume? The response to this Screening Question shall be based 
on a comprehensive evaluation of the factors presented in Appendix C.2 
and Appendix D. 

☐ ☒ 

Provide basis:  

 
Due to the steepness of the existing terrain and proposed grades in conjunction with shallow bedrock, 
infiltration could result in seepage and slope stability concerns.   
 
 
 
Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/data source applicability.  

 

6 

Can infiltration in any appreciable quantity be allowed without 
increasing risk of geotechnical hazards (slope stability, groundwater 
mounding, utilities, or other factors) that cannot be mitigated to an 
acceptable level? The response to this Screening Question shall be based 
on a comprehensive evaluation of the factors presented in Appendix C.2. 

☐ ☒ 

Provide basis:  

 
Due to the steepness of the existing terrain and proposed grades in conjunction with shallow bedrock, 
infiltration could result in seepage and slope stability concerns.   
 
 
 
Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/data source applicability.  

 

7 

Can infiltration in any appreciable quantity be allowed without posing 
significant risk for groundwater related concerns (shallow water table, 
storm water pollutants or other factors)? The response to this Screening 
Question shall be based on a comprehensive evaluation of the factors 
presented in Appendix C.3. 

☒ ☐ 

Provide basis:  

 
 
 
 
 
Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/data source applicability.  

 



8 
Can infiltration be allowed without violating downstream water rights? 
The response to this Screening Question shall be based on a 
comprehensive evaluation of the factors presented in Appendix C.3. 

☒ ☐ 

Provide basis:  

 
 
 
 
 
Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/data source applicability.  

 

Part 1 
Result* 

If all answers to rows 1-4 are “Yes” a partial infiltration design is 
potentially feasible. The feasibility screening category is Partial 
Infiltration. 
 
If any answer from row 5-8 is “No”, infiltration of any volume is 
considered to be infeasible within the drainage area. The feasibility 
screening category is No Infiltration. 
Proceed to Part 2 

Partial 
Infiltration 

☐ 

No 
Infiltration 

☒ 

 



PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP 28 of 42 

Template Date: March 16, 2016  Preparation Date: [March 30, 2017] 
LUEG:SW PDP SWQMP - Attachments 

Use this checklist to ensure the required information has been included on the 
DMA Exhibit: 

 
The DMA Exhibit must identify: 
 

☒ Underlying hydrologic soil group 

☒ Approximate depth to groundwater 

☒ Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 

☒ Critical coarse sediment yield areas to be protected 

☒ Existing topography and impervious areas 

☒ Existing and proposed site drainage network and connections to drainage offsite 

☒ Proposed demolition 

☒ Proposed grading 

☒ Proposed impervious features 

☒ Proposed design features and surface treatments used to minimize imperviousness 

☒ Drainage management area (DMA) boundaries, DMA ID numbers, and DMA areas (square 

footage or acreage), and DMA type (i.e., drains to BMP, self-retaining, or self-mitigating) 

☒ Potential pollutant source areas and corresponding required source controls (see Chapter 4, 

Appendix E.1, and Step 3.5) 

☒ Structural BMPs (identify location, structural BMP ID#, type of BMP, and size/detail) 
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ATTACHMENT 1C - DMA EXHIBIT
SWEETWATER VISTAS

COUNTY OF SAN DIEGO, CA
PROJECT NUMBER:  2780-002

DATE: NOVEMBER 4, 2016
SHEET 1 OF 1

LEGEND

LEGEND

RIGHT OF WAY
STREET CENTERLINE

FLOW DIRECTION

PROPOSED TREATMENT AREA

BASIN LIMITS

PROPOSED ASPHALT PAVEMENT

DISCHARGE POINT

LEGEND

RIGHT OF WAY
STREET CENTERLINE

FLOW DIRECTION

PROPOSED TREATMENT AREA

PROPOSED CONCRETE 

BASIN LIMITS

LANDSCAPING AREA

PROPOSED ASPHALT PAVEMENT

PROPOSED BUILDINGS

DISCHARGE POINT/POINT OF COMPLIANCE

6390 Greenwich Drive, Suite 170
San Diego, California 92122

tel 858.554.1500     fax 858.597.0335
www.fuscoe.com

6390 Greenwich Drive, Suite 170
San Diego, California 92122

tel 858.554.1500     fax 858.597.0335
www.fuscoe.com

STORM DRAIN INLET STENCILING

TREATMENT BASIN

SOIL TYPE BOUNDARY

NOT A PART

IN JAMACHA BLVDSTORM DRAIN CONTINUES

JAMACHA BLVD

SW
EE

TW
AT

ER
 S

PR
IN

G
S 

BO
UL

EV
AR

D

TRES LAG
O

S C
O

U
RT

C
ALLE M

ARIN
ERO

AVENIDA BOSQUES

C
A

LIFO
RN

IA
 W

A
TERS D

R.

PO
IN

TE
 PA

RK
W

AY

NOTE: THE SITE HAS NO CRITICAL COURSE YIELD AREAS TO BE PROTECTED

GROUNDWATER: IN SOME PLACES, GROUNDWATER CAN BE FOUND AS 
SHALLOW AS 5-10' BELOW GROUND

DMA
ID
1.1
1.2
1.3
2
3
4
5
6
7
8

DMA AREAS
(AC)
1.17
2.11
1.96
3.26
5.06
3.61
2.65
0.59
0.40
0.60

BMP
ID

1.1-2
1.1-2
1.3
2
3
4

N/A
N/A

7
N/A

TYPE

BIOF + CISTERN
BIOF + CISTERN
BIOF + CISTERN
BIOF + CISTERN
BIOF + CISTERN
BIOF + CISTERN

SELF MITIGATING *
SELF MITIGATING *
BIOF (TREE WELLS)
SELF MITIGATING *

BIOFILTRATION
BASIN AREA (SF)

REQUIRED
804

1,410
1,260
1,772
3,230
1,761
N/A
N/A

2,229
N/A

CISTERN
VOLUME (CF)

REQUIRED
9,095

15,954
12,980
21,069
35,104
18,600

N/A
N/A
N/A
N/A

CISTERN
VOLUME  (CF)

PROVIDED
11,160
16,065
14,250
22,100
37,200
26,400

N/A
N/A
N/A
N/A

BIOFILTRATION
BASIN AREA (SF)

PROVIDED
1,085
1,907
1,720
2,670
6,000
4,000
N/A
N/A

2,233
N/A

* SEE SELF MITIGATING AREA NOTES ON LEFT
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Appendix F Biofiltration Standard and 

Checklist 

Introduction 

The MS4 Permit and this manual define a specific category of storm water pollutant treatment 

BMPs called “biofiltration BMPs.” The MS4 Permit (Section E.3.c.1) states: 

Biofiltration BMPs must be designed to have an appropriate hydraulic loading rate to 

maximize storm water retention and pollutant removal, as well as to prevent erosion, scour, 

and channeling within the BMP, and must be sized to: 

a) Treat 1.5 times the DCV not reliably retained onsite, OR 

b) Treat the DCV not reliably retained onsite with a flow-thru design that has a total 

volume, including pore spaces and pre-filter detention volume, sized to hold at least 

0.75 times the portion of the DCV not reliably retained onsite. 

A project applicant must be able to affirmatively demonstrate that a given BMP is designed and 

sized in a manner consistent with this definition to be considered as a “biofiltration BMP” as part of 

a compliant storm water quality management plan. Retention is defined in the MS4 Permit as 

evapotranspiration, infiltration, and harvest and use of storm water vs. discharge to a surface water 

system. 

Contents and Intended Uses 

This appendix contains a checklist of the key underlying criteria that must be met for a BMP to be 

considered a biofiltration BMP. The purpose of this checklist is to facilitate consistent review and 

approval of biofiltration BMPs that meet the “biofiltration standard” defined by the MS4 Permit.  

This checklist includes specific design criteria that are essential to defining a system as a biofiltration 

BMP; however it does not present a complete design basis. This checklist was used to develop BMP 

Fact Sheets for PR-1 biofiltration with partial retention and BF-1 biofiltration, which do present a 

complete design basis. Therefore, biofiltration BMPs that substantially meet all aspects of the Fact 

sheets PR-1 or BF-1 should be able to complete this checklist without additional documentation 

beyond what would already be required for a project submittal.  
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Other biofiltration BMP designs20 (including both non-proprietary and proprietary designs) may also 

meet the underlying MS4 Permit requirements to be considered biofiltration BMPs. These BMPs 

may be classified as biofiltration BMPs if they (1) meet the minimum design criteria listed in this 

appendix, including the pollutant treatment performance standard in Appendix F.1, (2) are designed 

and maintained in a manner consistent with their performance certifications (See explanation in 

Appendix F.2), if applicable, and (3) are acceptable at the discretion of County staff. The applicant 

may be required to provide additional studies and/or required to meet additional design criteria 

beyond the scope of this document in order to demonstrate that these criteria are met.   

Organization 

The checklist in this appendix is organized into the seven (7) main objectives associated with 

biofiltration BMP design. It describes the associated minimum criteria that must be met in order to 

qualify a biofiltration BMP as meeting the biofiltration standard. The seven main objectives are listed 

below. Specific design criteria and associated manual references associated with each of these 

objectives is provided in the checklist in the following section. 

1. Biofiltration BMPs must be allowed only as described in the BMP selection process in this 

manual (i.e., retention feasibility hierarchy).  

2. Biofiltration BMPs must be sized using acceptable sizing methods described in this manual.  

3. Biofiltration BMPs must be sited and designed to achieve maximum feasible infiltration and 

evapotranspiration. 

4. Biofiltration BMPs must be designed with a hydraulic loading rate to maximize pollutant 

retention, preserve pollutant control/sequestration processes, and minimize potential for 

pollutant washout. 

5. Biofiltration BMPs must be designed to promote appropriate biological activity to support 

and maintain treatment processes. 

6. Biofiltration BMPs must be designed to prevent erosion, scour, and channeling within the 

BMP. 

                                                 

20 Defined as biofiltration designs that do not conform to the specific design criteria described in Fact Sheets PR-1 or 

BF-1. This category includes proprietary BMPs that are sold by a vendor as well as non-proprietary BMPs that are 

designed and constructed of primarily of more elementary construction materials.  
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7. Biofiltration BMP must include operations and maintenance design features and planning 

considerations to provide for continued effectiveness of pollutant and flow control 

functions. 

Biofiltration Criteria Checklist 

The applicant must provide documentation of compliance with each criterion in this checklist as 

part of the project submittal. The right column of this checklist identifies the submittal information 

that is recommended to document compliance with each criterion. Biofiltration BMPs that 

substantially meet all aspects of Fact Sheets PR-1 or BF-1 should still use this checklist; however 

additional documentation (beyond what is already required for project submittal) should not be 

required.  

1. Biofiltration BMPs must be allowed to be used only as described in the BMP 

selection process based on a documented feasibility analysis. 

Intent: This manual defines a specific prioritization of pollutant treatment BMPs, where BMPs that 

retain water (retained includes evapotranspired, infiltrated, and/or harvested and used) must be used 

before considering BMPs that have a biofiltered discharge to the MS4 or surface waters. Use of a 

biofiltration BMP in a manner in conflict with this prioritization (i.e., without a feasibility analysis 

justifying its use) is not permitted, regardless of the adequacy of the sizing and design of the system. 

□ 
The project applicant has demonstrated that it 

is not technically feasible to retain the full DCV 

onsite. 

Document feasibility analysis and findings in 

the SWQMP per Appendix C. 

2. Biofiltration BMPs must be sized using acceptable sizing methods. 

Intent: The MS4 Permit and this manual defines specific sizing methods that must be used to size 

biofiltration BMPs. Sizing of biofiltration BMPs is a fundamental factor in the amount of storm 

water that can be treated and also influences volume and pollutant retention processes.  

□ 
The project applicant has demonstrated that 

biofiltration BMPs are sized to meet one of the 

biofiltration sizing options available (Appendix 

B). 

Submit sizing worksheets (Appendix B) or 

other equivalent documentation with the 

SWQMP. 

3. Biofiltration BMPs must be sited and designed to achieve maximum feasible 

infiltration and evapotranspiration. 

Intent: Various decisions about BMP placement and design influence how much water is retained via 

infiltration and evapotranspiration. The MS4 Permit requires that biofiltration BMPs achieve 

maximum feasible retention (evapotranspiration and infiltration) of storm water volume. 
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□ 

The biofiltration BMP is sited to allow for 

maximum infiltration of runoff volume based 

on the feasibility factors considered in site 

planning efforts. It is also designed to 

maximize evapotranspiration through the use 

of amended media and plants (biofiltration 

designs without amended media and plants may 

be permissible; see Item 5). 

Document site planning and feasibility analyses 

in the SWQMP per Section 5.4. 

□ 

For biofiltration BMPs categorized as “Partial 

Infiltration Condition,” the infiltration storage 

depth in the biofiltration design has been 

selected to drain in 36 hours or an alternative 

value shown to maximize infiltration on the 

site.   

Included documentation of estimated 

infiltration rate per Appendix D; provide 

calculations using Appendix B.4 and B.5 to 

show that the infiltration storage depth meets 

this criterion. Note, depths that are too shallow 

or too deep may not be acceptable. 

□ 
For biofiltration BMP locations categorized as 

“Partial Infiltration Condition,” the infiltration 

storage is over the entire bottom of the 

biofiltration BMP footprint.  

Document on plans that the infiltration storage 

covers the entire bottom of the BMP (i.e., not 

just underdrain trenches); or an equivalent 

footprint elsewhere on the site. 

□ 
For biofiltration BMP locations categorized as 

“Partial Infiltration Condition,” the sizing 

factor used for the infiltration storage area is 

not less than the minimum biofiltration BMP 

sizing factors calculated using Worksheet B.5.3.  

Provide a table that compares the minimum 

sizing factor from Appendix B.5 to the 

provided sizing factor. Note: The infiltration 

storage area could be a separate storage feature 

located downstream of the biofiltration BMP, 

not necessarily within the same footprint. 

□ 
An impermeable liner or other hydraulic 

restriction layer is only used when needed to 

avoid geotechnical and/or subsurface 

contamination issues in locations identified as 

“No Infiltration Condition.” 

If using an impermeable liner or hydraulic 

restriction layer, provide documentation of 

feasibility findings per Appendix C that 

recommend the use of this feature.  

 

The use of “compact” biofiltration BMP design 

is permitted only in conditions identified as 

“No Infiltration Condition” and where site-

specific documentation demonstrates that the 

use of larger footprint biofiltration BMPs 

would be infeasible. 

Provide documentation of feasibility findings 

that recommend no infiltration is feasible. 

Provide site-specific information to 

demonstrate that a larger footprint biofiltration 

BMP would not be feasible. 

4. Biofiltration BMPs must be designed with a hydraulic loading rate to maximize 

pollutant retention, preserve pollutant control processes, and minimize potential for 

pollutant washout. 

Intent: Various decisions about biofiltration BMP design influence the degree to which pollutants are 

retained. The MS4 Permit requires that biofiltration BMPs achieve maximum feasible retention of 

storm water pollutants. 
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□ 

 

□ 
 

Media selected for the biofiltration BMP meets 

minimum quality and material specifications 

per 2016 City Storm Water Standards or 

County LID Manual, including the maximum 

allowable design filtration rate and minimum 

thickness of media.  

OR 

Alternatively, for proprietary designs and 

custom media mixes not meeting the media 

specifications contained in the 2016 City Storm 

Water Standards or County LID Manual, field 

scale testing data are provided to demonstrate 

that proposed media meets the pollutant 

treatment performance criteria in Section F.1 

below. 

Provide documentation that media meets the 

specifications in 2016 City Storm Water 

Standards or County LID Manual.  

 

 

 

Provide documentation of performance 

information as described in Section F.1. 

□ 
To the extent practicable, filtration rates are 

outlet controlled (e.g., via an underdrain and 

orifice/weir) instead of controlled by the 

infiltration rate of the media. 

Include outlet control in designs or provide 

documentation of why outlet control is not 

practicable. 

□ The water surface drains to at least 12 inches 

below the media surface within 24 hours from 

the end of storm event flow to preserve plant 

health and promote healthy soil structure. 

Include calculations to demonstrate that 

drawdown rate is adequate. 

Surface ponding drawdown time greater than 

24-hours but less than 96 hours may be allowed 

at the discretion of County staff if certified by a 

landscape architect or agronomist. 

□ If nutrients are a pollutant of concern, design 

of the biofiltration BMP follows nutrient-

sensitive design criteria.  

Follow specifications for nutrient sensitive 

design in Fact Sheet BF-2. Or provide 

alternative documentation that nutrient 

treatment is addressed and potential for 

nutrient release is minimized.  

□ 
Media gradation calculations or geotextile 

selection calculations demonstrate that 

migration of media between layers will be 

prevented and permeability will be preserved. 

Follow specification for choking layer or 

geotextile in Fact Sheet PR-1 or BF-1. Or 

include calculations to demonstrate that 

choking layer is appropriately specified.  

5. Biofiltration BMPs must be designed to promote appropriate biological activity to 

support and maintain treatment processes. 

Intent: Biological processes are an important element of biofiltration performance and longevity. 
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□ 
Plants have been selected to be tolerant of 

project climate, design ponding depths and the 

treatment media composition. 

Provide documentation justifying plant 

selection. Refer to the plant list in Appendix 

E.20. 

□ Plants have been selected to minimize irrigation 

requirements. 

Provide documentation describing irrigation 

requirements for establishment and long term 

operation. 

□ 
Plant location and growth will not impede 

expected long-term media filtration rates and 

will enhance long term infiltration rates to the 

extent possible.  

Provide documentation justifying plant 

selection. Refer to the plant list in Appendix 

E.20. 

□ 
If plants are not part of the biofiltration design, 

other biological processes are supported as 

needed to sustain treatment processes (e.g., 

biofilm in a subsurface flow wetland).  

For biofiltration designs without plants, 

describe the biological processes that will 

support effective treatment and how they will 

be sustained.  

6. Biofiltration BMPs must be designed with a hydraulic loading rate to prevent 

erosion, scour, and channeling within the BMP. 

Intent: Erosion, scour, and/or channeling can disrupt treatment processes and reduce biofiltration 

effectiveness. 

□ 
Scour protection has been provided for both 

sheet flow and pipe inflows to the BMP, where 

needed.   

Provide documentation of scour protection as 

described in Fact Sheets PR-1 or BF-1 or 

approved equivalent. 

□ 
Where scour protection has not been provided, 

flows into and within the BMP are kept to non-

erosive velocities. 

Provide documentation of design checks for 

erosive velocities as described in Fact Sheets 

PR-1 or BF-1 or approved equivalent. 

□ 
For proprietary BMPs, the BMP is used in a 

manner consistent with manufacturer 

guidelines and conditions of its third-party 

certification22 (i.e., maximum tributary area, 

maximum inflow velocities, etc., as applicable). 

Provide copy of manufacturer 

recommendations and conditions of third-party 

certification. 

                                                 

22 Certifications or verifications issued by the Washington Technology Acceptance Protocol-Ecology program and the 

New Jersey Corporation for Advanced Technology  programs are typically accompanied by a set of guidelines regarding 

appropriate design and maintenance conditions that would be consistent with the certification/verification 
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7. Biofiltration BMP must include operations and maintenance design features and 

planning considerations for continued effectiveness of pollutant and flow control 

functions. 

Intent: Biofiltration BMPs require regular maintenance in order provide ongoing function as 

intended.  Additionally, it is not possible to foresee and avoid potential issues as part of design; 

therefore plans must be in place to correct issues if they arise.   

□ 
The biofiltration BMP maintenance plan 

describes specific inspection activities, 

regular/periodic maintenance activities and 

specific corrective actions relating to scour, 

erosion, channeling, media clogging, vegetation 

health, and inflow and outflow structures. 

Include maintenance plan with the SWQMP as 

described in Chapter 7. 

□ 
Adequate site area and features have been 

provided for BMP inspection and maintenance 

access.  

Illustrate maintenance access routes, setbacks, 

maintenance features as needed on project 

water quality plans.  

□ 
For proprietary biofiltration BMPs, the BMP 

maintenance plan is consistent with 

manufacturer guidelines and conditions of its 

third-party certification (i.e., maintenance 

activities, frequencies).  

Provide copy of manufacturer 

recommendations and conditions of third-party 

certification.  
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E.7 SD-B Impervious Area Dispersion 

 

Photo Credit: Orange County Technical Guidance Document 

Description

Impervious area dispersion (dispersion) refers to the practice of effectively disconnecting impervious 

areas from directly draining to the storm drain system by routing runoff from impervious areas such 

as rooftops (through downspout disconnection), walkways, and driveways onto the surface of 

adjacent pervious areas. The intent is to slow runoff discharges, and reduce volumes. Dispersion 

with partial or full infiltration results in significant volume reduction by means of infiltration and 

evapotranspiration.  

Typical dispersion components include:  

· An impervious surface from which runoff flows will be routed with minimal piping to limit 

concentrated inflows 

· Splash blocks, flow spreaders, or other means of dispersing concentrated flows and 

providing energy dissipation as needed 

· Dedicated pervious area, typically vegetated, with in-situ soil infiltration capacity for partial 

or full infiltration 

· Optional soil amendments to improve vegetation support, maintain infiltration rates and 

enhance treatment of routed flows  

· Overflow route for excess flows to be conveyed from dispersion area to the storm drain 

system or discharge point  

MS4 Permit Category 

Site Design 

Manual Category 

Site Design 

 

Applicable Performance 

Criteria 

Site Design 

 

Primary Benefits 

Volume Reduction 

Peak Flow Attenuation 
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Typical plan and section view of an Impervious Area Dispersion BMP 
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Design Adaptations for Project Goals

Site design BMP to reduce impervious area and DCV. Impervious area dispersion primarily 

functions as a site design BMP for reducing the effective imperviousness of a site by providing 

partial or full infiltration of the flows that are routed to pervious dispersion areas and otherwise 

slowing down excess flows that eventually reach the storm drain system. This can significantly 

reduce the DCV for the site. 

Design Criteria and Considerations

Dispersion must meet the following design criteria. Deviations from the below criteria may be 

approved at the discretion of County Staff if it is determined to be appropriate: 

Siting and Design Intent/Rationale 

□

Impervious area dispersion Placement: 

ensure area is graded; and located so that full 

DCV water drains to the area of dispersion 

Minimizes short-circuiting of run off 

□

 

Dispersion is over areas with soil types capable 

of supporting or being amended (e.g., with sand 

or compost) to support vegetation. Media 

amendments must be tested to verify that they 

are not a source of pollutants.  

Soil must have long-term infiltration 

capacity for partial or full infiltration and 

be able to support vegetation to provide 

runoff treatment. Amendments to 

improve plant growth must not have 

negative impact on water quality. 

□

Dispersion has vegetated sheet flow over a 

relatively large distance (minimum 10 feet) from 

inflow to overflow route. 

Full or partial infiltration requires 

relatively large areas to be effective 

depending on the permeability of the 

underlying soils. 

□
Pervious areas should be flat (with less than 5% 

slopes) and vegetated. 

Flat slopes facilitate sheet flows and 

minimize velocities, thereby improving 

treatment and reducing the likelihood of 

erosion. 

Inflow velocities 

□

Inflow velocities are limited to 3 ft/s or less or 

use energy dissipation methods (e.g., riprap, 

level spreader) for concentrated inflows. 

High inflow velocities can cause erosion, 

scour and/or channeling. 

Dedication 
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Siting and Design Intent/Rationale 

□

Dispersion areas must be owned by the project 

owner and be dedicated for the purposes of 

dispersion to the exclusion of other future uses 

that might reduce the effectiveness of the 

dispersion area.  

Dedicated dispersion areas prevent future 

conversion to alternate uses and facilitate 

continued full and partial infiltration 

benefits. 

 

Vegetation 

□

Dispersion typically requires dense and robust 

vegetation for proper function. Drought 

tolerant species should be selected to minimize 

irrigation needs. A plant list to aid in selection 

can be found in Appendix E.25.  

Vegetation improves resistance to erosion 

and aids in runoff treatment. 

Conceptual Design and Sizing Approach for Site Design 

1. Determine the areas where dispersion can be used in the site design to reduce the DCV for 

pollutant control sizing.  

2. Calculate the DCV for storm water pollutant control per Appendix B.2, taking into account 

reduced runoff from dispersion. 

3. Determine if a DMA is considered “Self-retaining” if the impervious to pervious ratio is: 

a. 2:1 when the pervious area is composed of Hydrologic Soil Group A 

b. 1:1 when the pervious area is composed of Hydrologic Soil Group B 
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E.12 HU-1 Cistern 

 

Photo Credit: Water Environment Research Foundation: WERF.org 

Description

Cisterns are containers that can capture rooftop runoff and store it for future use. With controlled 

timing and volume release, the captured rainwater can be used for irrigation or alternative grey water 

between storm events, thereby reducing runoff volumes and associated pollutants to downstream 

water bodies. Cisterns are larger systems (generally>100 gallons) that can be self-contained 

aboveground or below ground systems. Treatment can be achieved when cisterns are used as part of 

a treatment train along with other BMPs that use captured flows in applications that do not result in 

discharges into the storm drain system. Rooftops are the ideal tributary areas for cisterns.  

Typical cistern components include:  

· Storage container, barrel or tank for holding captured flows 

· Inlet and associated valves and piping 

· Outlet and associated valves and piping 

· Overflow outlet 

· Optional pump 

MS4 Permit Category 

Retention 

 

Manual Category 

Harvest and Use 

 

Applicable Performance 

Standards 

Pollutant Control 

Flow Control 

 

Primary Benefits 

Volume Reduction 

Peak Flow Attenuation 



 Appendix E: BMP Design Fact Sheets 

 

 E-47 February 26, 2016 

· Optional first flush diverters 

· Optional roof, supports, foundation, level indicator, and other accessories 

 

 

Source: City of San Diego Storm Water Standards 

Design Adaptations for Project Goals

Site design BMP to reduce effective impervious area and DCV. Cisterns can be used as a site 

design feature to reduce the effective impervious area of the site by removing roof runoff from the 

site discharge. This can reduce the DCV and flow control requirements for the site. 

Harvest and use for storm water pollutant control. Typical uses for captured flows include 

irrigation, toilet flushing, cooling system makeup, and vehicle and equipment washing. 

Integrated storm water flow control and pollutant control configuration. Cisterns provide flow 

control in the form of volume reduction and/or peak flow attenuation and storm water treatment 

through elimination of discharges of pollutants. Additional flow control can be achieved by sizing 

the cistern to include additional detention storage and/or real-time automated flow release controls. 
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Design Criteria and Considerations

Cisterns must meet the following design criteria. Deviations from the below criteria may be 

approved at the discretion of County staff if it is determined to be appropriate: 

Siting and Design Intent/Rationale 

□
Cisterns are sized to detain the full DCV of 

contributing area and empty within 36 hours. 

Draining the cistern makes the storage 

volume available to capture the next 

storm.  

The applicant has an option to use a 

different drawdown time up to 120 hours 

if the volume of the facility is adjusted 

using the percent capture method in 

Appendix B.4.1. 

□

Cisterns are fitted with a flow control device 

such as an orifice or a valve to limit outflow in 

accordance with drawdown time requirements. 

Flow control provides flow attenuation 

benefits and limits cistern discharge to 

downstream facilities during storm events. 

□

Cisterns are designed to drain completely, 

leaving no standing water, and all entry points 

are fitted with traps or screens, or sealed. 

Complete drainage and restricted entry 

prevents mosquito habitat. 

□
Leaf guards and/or screens are provided to 

prevent debris from accumulating in the cistern. 

Leaves and organic debris can clog the 

outlet of the cistern. 

□

Access is provided for maintenance and the 

cistern outlets are accessible and designed to 

allow easy cleaning.  

Properly functioning outlets are needed to 

maintain proper flow control in 

accordance with drawdown time 

requirements. 

□

Cisterns must be designed and sited such that 

overflow will be conveyed safely overland to the 

storm drain system or discharge point. 

Safe overflow conveyance prevents 

flooding and damage of property.  

Conceptual Design and Sizing Approach for Site Design and Storm Water Pollutant Control

1. Calculate the DCV for site design per Appendix B. 

2. Determine the locations on the site where cisterns can be located to capture and detain the 

DCV from roof areas without subsequent discharge to the storm drain system. Cisterns are 

best located in close proximity to building and other roofed structures to minimize piping. 

Cisterns can also be used as part of a treatment train upstream by increasing pollutant 

control through delayed runoff to infiltration BMPs such as bioretention without underdrain 

facilities. 
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3. Use the sizing worksheet in Appendix B.3 to determine if full or partial capture of the DCV 

is achievable. 

4. The remaining DCV to be treated should be calculated for use in sizing downstream 

BMP(s). 

Conceptual Design and Sizing Approach when Storm Water Flow Control is Applicable

Control of flow rates and/or duration will typically require significant cistern volumes, and therefore 

the following steps should be taken prior to determination of site design and storm water pollutant 

control. Pre-development and allowable post-project flow rates and durations should be determined 

as discussed in Chapter 6 of the manual. 

1. Verify that cistern siting and design criteria have been met. Design for flow control can be 

achieved using various design configurations, shapes, and quantities of cisterns. 

2. Iteratively determine the cistern storage volume required to provide detention storage to 

reduce flow rates and durations to allowable limits. Flow rates and durations can be 

controlled from detention storage by altering outlet structure orifice size(s) and/or water 

control valve operation. 

3. Verify that the cistern is drawdown within 36 hours. The drawdown time can be estimated 

by dividing the storage volume by the rate of use of harvested water. 

4. If the cistern cannot fully provide the flow rate and duration control required by this manual, 

a downstream structure with additional storage volume or infiltration capacity such as a 

biofiltration can be used to provide remaining flow control. 
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E.13 INF-1 Infiltration Basin 

 

Photo Credit: http://www.storm waterpartners.com/facilities/basin.html 

Description

An infiltration basin typically consists of an earthen basin with a flat bottom constructed in naturally 

pervious soils. An infiltration basin retains storm water and allows it to evaporate and/or percolate 

into the underlying soils. The bottom of an infiltration basin is typically vegetated with native grasses 

or turf grass; however other types of vegetation can be used if they can survive periodic inundation 

and long inter-event dry periods. Treatment is achieved primarily through infiltration, filtration, 

sedimentation, biochemical processes and plant uptake. Infiltration basins can be constructed as 

linear trenches or as underground infiltration galleries. 

Typical infiltration basin components include:  

· Inflow distribution mechanisms (e.g., perimeter flow spreader or filter strips) 

· Energy dissipation mechanism for concentrated inflows (e.g., splash blocks or riprap) 

· Forebay to provide pretreatment surface ponding for captured flows 

· Vegetation selected based on basin use, climate, and ponding depth 

· Uncompacted native soils at the bottom of the facility 

MS4 Permit Category 

Retention 

Manual Category 

Infiltration  
 

Applicable Performance 
Standard 

Pollutant Control 
Flow Control 
 

Primary Benefits 

Volume Reduction 
Peak Flow Attenuation 



 Appendix E: BMP Design Fact Sheets 

 

 E-51 February 26, 2016 

· Overflow structure 

 
Typical plan and section view of an Infiltration BMP 

Design Adaptations for Project Goals

Full infiltration BMP for storm water pollutant control. Infiltration basins can be used as a 

pollutant control BMP, designed to infiltrate runoff from direct rainfall as well as runoff from 

adjacent areas that are tributary to the BMP.  Infiltration basins must be designed with an infiltration 

storage volume (a function of the surface ponding volume) equal to the full DCV and able to meet 

drawdown time limitations. 
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Integrated storm water flow control and pollutant control configuration.  Infiltration basins 

can also be designed for flow rate and duration control by providing additional infiltration storage 

through increasing the surface ponding volume.  

Design Criteria and Considerations

Infiltration basins must meet the following design criteria. Deviations from the below criteria may be 

approved at the discretion of County staff if it is determined to be appropriate: 

Siting and Design Intent/Rationale 

□

Placement observes geotechnical 

recommendations regarding potential 

hazards (e.g., slope stability, landslides, 

liquefaction zones) and setbacks (e.g., 

slopes, foundations, utilities). 

Must not negatively impact existing site 

geotechnical concerns. 

□

Selection and design of basin is based 

on infiltration feasibility criteria and 

appropriate design infiltration rate (See 

Appendix C and D). 

Must operate as a full infiltration design and 

must be supported by drainage area and in-situ 

infiltration rate feasibility findings. 

□
Finish grade of the facility is ≤ 2% (0% 

recommended). 

Flatter surfaces reduce erosion and 

channelization with the facility. 

□

Settling forebay has a volume ≥ 25% of 

facility volume below the forebay 

overflow. 

A forebay to trap sediment can decrease 

frequency of required maintenance. 

□
Infiltration of surface ponding is limited 

to a 36-hour drawdown time.  

Prolonged surface ponding reduces volume 

available to capture subsequent storms. 

The applicant has an option to use a surface 

drawdown time of up to 96 hours if the 

volume of the facility is adjusted using the 

percent capture method in Appendix B.4.1. 

□
Minimum freeboard provided is ≥1 

foot. 

Freeboard minimizes risk of uncontrolled 

surface discharge. 

□ Side slopes are = 3H:1V or shallower. 

Gentler side slopes are safer, less prone to 

erosion, able to establish vegetation more 

quickly and easier to maintain. 
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Inflow and Overflow Structures  

□

Inflow and outflow structures are 

accessible by required equipment (e.g., 

vactor truck) for inspection and 

maintenance. 

Maintenance will prevent clogging and ensure 

proper operation of the flow control 

structures.  

□

Inflow velocities are limited to 3 ft/s or 

less or use energy dissipation methods 

(e.g., riprap, level spreader) for 

concentrated inflows. 

High inflow velocities can cause erosion, scour 

and/or channeling. 

□

Overflow is safely conveyed to a 

downstream storm drain system or 

discharge point. Size overflow structure 

to pass 100-year peak flow for on-line 

basins and water quality peak flow for 

off-line basins. 

Planning for overflow lessens the risk of 

property damage due to flooding. 

Conceptual Design and Sizing Approach for Storm Water Pollutant Control 

To design infiltration basins for storm water pollutant control only (no flow control required), the 

following steps should be taken: 

1. Verify that siting and design criteria have been met, including placement and basin area 

requirements, forebay volume, and maximum slopes for basin sides and bottom. 

2. Calculate the DCV per Appendix B based on expected site design runoff for tributary areas. 

3. Use the sizing worksheet (Appendix B.4) to determine if full infiltration of the DCV is 

achievable based on the infiltration storage volume calculated from the surface ponding area 

and depth for a maximum 36-hour drawdown time. The drawdown time can be estimated by 

dividing the average depth of the basin by the design infiltration rate. Appendix D provides 

guidance on evaluating a site’s infiltration rate.  

Conceptual Design and Sizing Approach for Storm Water Pollutant Treatment and Flow Control

Control of flow rates and/or durations will typically require significant surface ponding volume, and 

therefore the following steps should be taken prior to determination of storm water pollutant 

control design. Pre-development and allowable post-project flow rates and durations should be 

determined as discussed in Chapter 6 of the manual. 

1. Verify that siting and design criteria have been met, including placement and basin area 

requirements, forebay volume, and maximum slopes for basin sides and bottom.  
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2. Iteratively determine the surface ponding required to provide infiltration storage to reduce 

flow rates and durations to allowable limits while adhering to the maximum 36-hour 

drawdown time. Flow rates and durations can be controlled using flow splitters that route 

the appropriate inflow amounts to the infiltration basin and bypass excess flows to the 

downstream storm drain system or discharge point. 

3. If an infiltration basin cannot fully provide the flow rate and duration control required by 

this manual, an upstream or downstream structure with appropriate storage volume such as 

an underground vault can be used to provide additional control. 

4. After the infiltration basin has been designed to meet flow control requirements, calculations 

must be completed to verify if storm water pollutant control requirements to treat the DCV 

have been met.   
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ATTACHMENT 2 

BACKUP FOR PDP HYDROMODIFICATION CONTROL MEASURES 

 
This is the cover sheet for Attachment 2. 

 

☐ Mark this box if this attachment is empty because the project is exempt from PDP 

hydromodification management requirements. 
 

Indicate which Items are Included behind this cover sheet: 
 

Attachment 
Sequence Contents Checklist 

Attachment 2a Flow Control Facility Design, 
including Structural BMP Drawdown 
Calculations and Overflow Design 
Summary (Required) 
See Chapter 6 and Appendix G of 
the BMP Design Manual 

☒ Included 

☐ Submitted as separate stand-

alone document 
 

Attachment 2b Hydromodification Management 
Exhibit (Required) 
 
 

☒ Included 

 
See Hydromodification Management 
Exhibit Checklist on the back of this 
Attachment cover sheet. 

Attachment 2c Management of Critical Coarse 
Sediment Yield Areas 
 
See Section 6.2 and Appendix H of 
the BMP Design Manual. 

☒ Exhibit depicting  onsite and/or 

upstream sources of critical 
coarse sediment as mapped by 
Regional or Jurisdictional 
approaches outlined in Appendix 
H.1 AND, 

☒ Demonstration that the project 

effectively avoids and bypasses 
sources of mapped critical coarse 
sediment per approaches outlined 
in Appendix H.2 and H.3. OR, 

☐ Demonstration that project does 

not generate a net impact on the 
receiving water per approaches 
outlined in Appendix H.4. 

Attachment 2d Geomorphic Assessment of 
Receiving Channels (Optional) 
See Section 6.3.4 of the BMP Design 
Manual. 

☒ Not performed 

☐ Included 

☐ Submitted as separate stand-

alone document 

Attachment 2e Vector Control Plan (Required when 
structural BMPs will not drain in 96 
hours) 

☒ Included 

☐ Not required because BMPs will 

drain in less than 96 hours 
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Project Name: Sweetwater Vistas

Project Applicant: Sweewater Vistas, LLC

Jurisdiction: County of San diego

Parcel (APN): 505-672-23 & 505-672-37

Hydrologic Unit: Sweetwater

Rain Gauge: Oceanside

Total Project Area (sf): 1.17

Channel Susceptibility: High

BMP Sizing Spreadsheet V2.0



Project Name: Hydrologic Unit:

Project Applicant: Rain Gauge:

Jurisdiction: Total Project Area:

Parcel (APN): Low Flow Threshold:

BMP Name: BMP Type:

BMP Native Soil Type: BMP Infiltration Rate (in/hr):

DMA 

Name Area (sf) Soil Type Pre-project Slope

Post Project 

Surface Type

Runoff Factor

(Table G.2-1)
1

N/A Cistern Volume N/A N/A

Cistern Volume 

(cf) N/A

Flat-Perv->Perv 1630 C Flat Landscaping 0.1 N/A 0.26 N/A N/A 42 N/A

Flat-Perv->Imp 5283 C Flat Pavement/Bldgs 1.0 N/A 0.26 N/A N/A 1374 N/A

Mod-Perv->Perv 3575 C Moderate Landscaping 0.1 N/A 0.26 N/A N/A 93 N/A

Mod-Perv->Imp 11749 C Moderate Pavement/Bldgs 1.0 N/A 0.26 N/A N/A 3055 N/A

Steep-Perv->Perv 6691 C Steep Landscaping 0.1 N/A 0.2 N/A N/A 134 N/A

Steep-Perv->Imp 21987 C Steep Pavement/Bldgs 1.0 N/A 0.2 N/A N/A 4397 N/A

Total BMP Area 50,915 Minimum BMP Size 9095

Proposed BMP Size* 1085 N/A N/A

N/A in

N/A in

72.00 in

11160 cubic feet

Notes:

1. Runoff factors which are used for hydromodification management flow control (Table G.2-1) are different from the runoff factors used for pollutant control BMP sizing (Table B.1-1).  Table references are taken from the San Diego Region Model BMP Design Manual, February 2016.

BMP Sizing Spreadsheet V2.0

0.08

Cistern

0.1Q2

1

Oceanside

SweetwaterSweetwater Vistas

Sweewater Vistas, LLC

Bio-Retention 1.1

C

HMP Sizing FactorsAreas Draining to BMP

County of San diego

505-672-23 & 505-672-37

Minimum BMP Size

This BMP Sizing Spreadsheet has been updated in conformance with the San Diego Region Model BMP Design Manual, February 2016. For questions or concerns please contact the jurisdiction in which your project is located.

Describe the BMP's in sufficient detail in your PDP SWQMP to demonstrate the area, volume, and other criteria can be met within the constraints of the site.

BMP's must be adapted and applied to the conditions specific to the development project such as unstable slopes or the lack of available head. 

Designated Staff have final review and approval authority over the project design.

Selected Cistern Volume

Minimum Cistern Depth

Maximum Cistern Depth

Selected Cistern Depth



Project Name: Hydrologic Unit:

Project Applicant: Rain Gauge:

Jurisdiction: Total Project Area:

Parcel (APN): Low Flow Threshold:

BMP Name BMP Type:

Rain Gauge Q2 Sizing Factor DMA Area (ac) Orifice Flow - %Q2 Orifice Area

Soil Type Cover Slope (cfs/ac) (cfs)  (in
2
)

Flat-Perv->Perv Oceanside C Scrub Flat 0.146 0.037 0.001 0.01

Flat-Perv->Imp Oceanside C Scrub Flat 0.146 0.121 0.002 0.02

Mod-Perv->Perv Oceanside C Scrub Moderate 0.185 0.082 0.002 0.02

Mod-Perv->Imp Oceanside C Scrub Moderate 0.185 0.270 0.005 0.07

Steep-Perv->Perv Oceanside C Scrub Steep 0.217 0.154 0.003 0.04

Steep-Perv->Imp Oceanside C Scrub Steep 0.217 0.505 0.011 0.14

Scrub

Scrub

Scrub

Scrub

Scrub

Scrub

Scrub

Scrub

Scrub

0.023 0.30 0.62

Tot. Allowable 

Orifice Flow

Tot. Allowable

Orifice Area

Max Orifice 

Diameter

(cfs) (in
2
) (in)

0.023 0.28 0.60

Actual Orifice Flow Actual Orifice Area
Selected 

Orifice Diameter

(cfs) (in
2
) (in)

Drawdown (Hrs)
provide hand 

calculation

DMA 

Name

Sweetwater Vistas

Sweewater Vistas, LLC Oceanside

Sweetwater

BMP Sizing Spreadsheet V2.0

County of San diego

505-672-23 & 505-672-37

Bio-Retention 1.1 Cistern

0.1Q2

1

Drawdown time exceeds 96 Hrs. Project must 

implement a vector control program.

Pre-developed Condition



 

DMA 1.2 
 
 



Project Name: Sweetwater Vistas

Project Applicant: Sweetwater Vistas, LLC

Jurisdiction: County of San diego

Parcel (APN): 505-672-23 & 505-672-37

Hydrologic Unit: Sweetwater

Rain Gauge: Oceanside

Total Project Area (sf): 2.11

Channel Susceptibility: High

BMP Sizing Spreadsheet V2.0



Project Name: Hydrologic Unit:

Project Applicant: Rain Gauge:

Jurisdiction: Total Project Area:

Parcel (APN): Low Flow Threshold:

BMP Name: BMP Type:

BMP Native Soil Type: BMP Infiltration Rate (in/hr):

DMA 

Name Area (sf) Soil Type Pre-project Slope

Post Project 

Surface Type

Runoff Factor

(Table G.2-1)
1

N/A Cistern Volume N/A N/A

Cistern Volume 

(cf) N/A

Flat-Perv->Perv 3284 C Flat Landscaping 0.1 N/A 0.26 N/A N/A 85 N/A

Flat-Perv->Imp 9232 C Flat Pavement/Bldgs 1.0 N/A 0.26 N/A N/A 2400 N/A

Mod-Perv->Perv 7203 C Moderate Landscaping 0.1 N/A 0.26 N/A N/A 187 N/A

Mod-Perv->Imp 20515 C Moderate Pavement/Bldgs 1.0 N/A 0.26 N/A N/A 5334 N/A

Steep-Perv->Perv 13483 C Steep Landscaping 0.1 N/A 0.2 N/A N/A 270 N/A

Steep-Perv->Imp 38388 C Steep Pavement/Bldgs 1.0 N/A 0.2 N/A N/A 7678 N/A

Total BMP Area 92,105 Minimum BMP Size 15954

Proposed BMP Size* 1907 N/A N/A

N/A in

N/A in

108.00 in

16065 cubic feet

Notes:

1. Runoff factors which are used for hydromodification management flow control (Table G.2-1) are different from the runoff factors used for pollutant control BMP sizing (Table B.1-1).  Table references are taken from the San Diego Region Model BMP Design Manual, February 2016.

BMP Sizing Spreadsheet V2.0

0.08

Cistern

0.1Q2

2

Oceanside

SweetwaterSweetwater Vistas

Sweetwater Vistas, LLC

Bio-Retention 1.2

C

HMP Sizing FactorsAreas Draining to BMP

County of San diego

505-672-23 & 505-672-37

Minimum BMP Size

This BMP Sizing Spreadsheet has been updated in conformance with the San Diego Region Model BMP Design Manual, February 2016. For questions or concerns please contact the jurisdiction in which your project is located.

Describe the BMP's in sufficient detail in your PDP SWQMP to demonstrate the area, volume, and other criteria can be met within the constraints of the site.

BMP's must be adapted and applied to the conditions specific to the development project such as unstable slopes or the lack of available head. 

Designated Staff have final review and approval authority over the project design.

Selected Cistern Volume

Minimum Cistern Depth

Maximum Cistern Depth

Selected Cistern Depth



Project Name: Hydrologic Unit:

Project Applicant: Rain Gauge:

Jurisdiction: Total Project Area:

Parcel (APN): Low Flow Threshold:

BMP Name BMP Type:

Rain Gauge Q2 Sizing Factor DMA Area (ac) Orifice Flow - %Q2 Orifice Area

Soil Type Cover Slope (cfs/ac) (cfs)  (in
2
)

Flat-Perv->Perv Oceanside C Scrub Flat 0.146 0.075 0.001 0.01

Flat-Perv->Imp Oceanside C Scrub Flat 0.146 0.212 0.003 0.03

Mod-Perv->Perv Oceanside C Scrub Moderate 0.185 0.165 0.003 0.03

Mod-Perv->Imp Oceanside C Scrub Moderate 0.185 0.471 0.009 0.09

Steep-Perv->Perv Oceanside C Scrub Steep 0.217 0.310 0.007 0.07

Steep-Perv->Imp Oceanside C Scrub Steep 0.217 0.881 0.019 0.20

Scrub

Scrub

Scrub

Scrub

Scrub

Scrub

Scrub

Scrub

Scrub

0.042 0.45 0.75

Tot. Allowable 

Orifice Flow

Tot. Allowable

Orifice Area

Max Orifice 

Diameter

(cfs) (in
2
) (in)

0.039 0.38 0.70

Actual Orifice Flow Actual Orifice Area
Selected 

Orifice Diameter

(cfs) (in
2
) (in)

Drawdown (Hrs)
provide hand 

calculation

DMA 

Name

Sweetwater Vistas

Sweetwater Vistas, LLC Oceanside

Sweetwater

BMP Sizing Spreadsheet V2.0

County of San diego

505-672-23 & 505-672-37

Bio-Retention 1.2 Cistern

0.1Q2

2

Drawdown time exceeds 96 Hrs. Project must 

implement a vector control program.

Pre-developed Condition



 

DMA 1.3 
 
 
 
 



Project Name: Sweetwater Vistas

Project Applicant: Sweetwater Vistas, LLC

Jurisdiction: County of San diego

Parcel (APN): 505-672-23 & 505-672-37

Hydrologic Unit: Sweetwater

Rain Gauge: Oceanside

Total Project Area (sf): 1.96

Channel Susceptibility: High

BMP Sizing Spreadsheet V2.0



Project Name: Hydrologic Unit:

Project Applicant: Rain Gauge:

Jurisdiction: Total Project Area:

Parcel (APN): Low Flow Threshold:

BMP Name: BMP Type:

BMP Native Soil Type: BMP Infiltration Rate (in/hr):

DMA 

Name Area (sf) Soil Type Pre-project Slope

Post Project 

Surface Type

Runoff Factor

(Table G.2-1)
1

N/A Cistern Volume N/A N/A

Cistern Volume 

(cf) N/A

Flat-Perv->Perv 3407 C Flat Landscaping 0.1 N/A 0.26 N/A N/A 89 N/A

Flat-Perv->Imp 8225 C Flat Pavement/Bldgs 1.0 N/A 0.26 N/A N/A 2139 N/A

Mod-Perv->Perv 7542 C Moderate Landscaping 0.1 N/A 0.26 N/A N/A 196 N/A

Mod-Perv->Imp 18204 C Moderate Pavement/Bldgs 1.0 N/A 0.26 N/A N/A 4733 N/A

Steep-Perv->Perv 14106 C Steep Landscaping 0.1 N/A 0.2 N/A N/A 282 N/A

Steep-Perv->Imp 34050 C Steep Pavement/Bldgs 1.0 N/A 0.2 N/A N/A 6810 N/A

Total BMP Area 85,534 Minimum BMP Size 14248

Proposed BMP Size* 1720 N/A N/A

N/A in

N/A in

60.00 in

14250 cubic feet

Notes:

1. Runoff factors which are used for hydromodification management flow control (Table G.2-1) are different from the runoff factors used for pollutant control BMP sizing (Table B.1-1).  Table references are taken from the San Diego Region Model BMP Design Manual, February 2016.

BMP Sizing Spreadsheet V2.0

0.08

Cistern

0.1Q2

2

Oceanside

SweetwaterSweetwater Vistas

Sweetwater Vistas, LLC

Bio-Retention 1.3

C

HMP Sizing FactorsAreas Draining to BMP

County of San diego

505-672-23 & 505-672-37

Minimum BMP Size

This BMP Sizing Spreadsheet has been updated in conformance with the San Diego Region Model BMP Design Manual, February 2016. For questions or concerns please contact the jurisdiction in which your project is located.

Describe the BMP's in sufficient detail in your PDP SWQMP to demonstrate the area, volume, and other criteria can be met within the constraints of the site.

BMP's must be adapted and applied to the conditions specific to the development project such as unstable slopes or the lack of available head. 

Designated Staff have final review and approval authority over the project design.

Selected Cistern Volume

Minimum Cistern Depth

Maximum Cistern Depth

Selected Cistern Depth



Project Name: Hydrologic Unit:

Project Applicant: Rain Gauge:

Jurisdiction: Total Project Area:

Parcel (APN): Low Flow Threshold:

BMP Name BMP Type:

Rain Gauge Q2 Sizing Factor DMA Area (ac) Orifice Flow - %Q2 Orifice Area

Soil Type Cover Slope (cfs/ac) (cfs)  (in
2
)

Flat-Perv->Perv Oceanside C Scrub Flat 0.146 0.078 0.001 0.02

Flat-Perv->Imp Oceanside C Scrub Flat 0.146 0.189 0.003 0.04

Mod-Perv->Perv Oceanside C Scrub Moderate 0.185 0.173 0.003 0.05

Mod-Perv->Imp Oceanside C Scrub Moderate 0.185 0.418 0.008 0.11

Steep-Perv->Perv Oceanside C Scrub Steep 0.217 0.324 0.007 0.10

Steep-Perv->Imp Oceanside C Scrub Steep 0.217 0.782 0.017 0.24

Scrub

Scrub

Scrub

Scrub

Scrub

Scrub

Scrub

Scrub

Scrub

0.039 0.56 0.84

Tot. Allowable 

Orifice Flow

Tot. Allowable

Orifice Area

Max Orifice 

Diameter

(cfs) (in
2
) (in)

0.038 0.50 0.80

Actual Orifice Flow Actual Orifice Area
Selected 

Orifice Diameter

(cfs) (in
2
) (in)

Drawdown (Hrs)
provide hand 

calculation

DMA 

Name

Sweetwater Vistas

Sweetwater Vistas, LLC Oceanside

Sweetwater

BMP Sizing Spreadsheet V2.0

County of San diego

505-672-23 & 505-672-37

Bio-Retention 1.3 Cistern

0.1Q2

2

Drawdown time exceeds 96 Hrs. Project must 

implement a vector control program.

Pre-developed Condition



 

DMA 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Project Name: Sweetwater Vistas

Project Applicant: Sweetwater Vistas, LLC

Jurisdiction: County of San diego

Parcel (APN): 505-672-03 & 505-672-23

Hydrologic Unit: Sweetwater

Rain Gauge: Oceanside

Total Project Area (sf): 3.26

Channel Susceptibility: High

BMP Sizing Spreadsheet V2.0



Project Name: Hydrologic Unit:

Project Applicant: Rain Gauge:

Jurisdiction: Total Project Area:

Parcel (APN): Low Flow Threshold:

BMP Name: BMP Type:

BMP Native Soil Type: BMP Infiltration Rate (in/hr):

DMA 

Name Area (sf) Soil Type Pre-project Slope

Post Project 

Surface Type

Runoff Factor

(Table G.2-1)
1

N/A Cistern Volume N/A N/A

Cistern Volume 

(cf) N/A

Flat-Perv->Perv 17038 C Flat Landscaping 0.1 N/A 0.26 N/A N/A 443 N/A

Flat-Perv->Imp 23671 C Flat Pavement/Bldgs 1.0 N/A 0.26 N/A N/A 6154 N/A

Mod-Perv->Perv 20441 C Moderate Landscaping 0.1 N/A 0.26 N/A N/A 531 N/A

Mod-Perv->Imp 28398 C Moderate Pavement/Bldgs 1.0 N/A 0.26 N/A N/A 7383 N/A

Steep-Perv->Perv 22012 C Steep Landscaping 0.1 N/A 0.2 N/A N/A 440 N/A

Steep-Perv->Imp 30580 C Steep Pavement/Bldgs 1.0 N/A 0.2 N/A N/A 6116 N/A

Total BMP Area 142,140 Minimum BMP Size 21069

Proposed BMP Size* 2670 N/A N/A

N/A in

N/A in

60.00 in

22100 cubic feet

Notes:

1. Runoff factors which are used for hydromodification management flow control (Table G.2-1) are different from the runoff factors used for pollutant control BMP sizing (Table B.1-1).  Table references are taken from the San Diego Region Model BMP Design Manual, February 2016.

This BMP Sizing Spreadsheet has been updated in conformance with the San Diego Region Model BMP Design Manual, February 2016. For questions or concerns please contact the jurisdiction in which your project is located.

Describe the BMP's in sufficient detail in your PDP SWQMP to demonstrate the area, volume, and other criteria can be met within the constraints of the site.

BMP's must be adapted and applied to the conditions specific to the development project such as unstable slopes or the lack of available head. 

Designated Staff have final review and approval authority over the project design.

Selected Cistern Volume

Minimum Cistern Depth

Maximum Cistern Depth

Selected Cistern Depth

HMP Sizing FactorsAreas Draining to BMP

County of San diego

505-672-03 & 505-672-23

Minimum BMP Size

BMP Sizing Spreadsheet V2.0

0.08

Cistern

0.1Q2

3

Oceanside

SweetwaterSweetwater Vistas

Sweetwater Vistas, LLC

Bio-Retention 2

C



Project Name: Hydrologic Unit:

Project Applicant: Rain Gauge:

Jurisdiction: Total Project Area:

Parcel (APN): Low Flow Threshold:

BMP Name BMP Type:

Rain Gauge Q2 Sizing Factor DMA Area (ac) Orifice Flow - %Q2 Orifice Area

Soil Type Cover Slope (cfs/ac) (cfs)  (in
2
)

Flat-Perv->Perv Oceanside C Scrub Flat 0.146 0.391 0.006 0.08

Flat-Perv->Imp Oceanside C Scrub Flat 0.146 0.543 0.008 0.11

Mod-Perv->Perv Oceanside C Scrub Moderate 0.185 0.469 0.009 0.12

Mod-Perv->Imp Oceanside C Scrub Moderate 0.185 0.652 0.012 0.17

Steep-Perv->Perv Oceanside C Scrub Steep 0.217 0.505 0.011 0.16

Steep-Perv->Imp Oceanside C Scrub Steep 0.217 0.702 0.015 0.22

Scrub

Scrub

Scrub

Scrub

Scrub

Scrub

Scrub

Scrub

Scrub

0.061 0.87 1.05

Tot. Allowable 

Orifice Flow

Tot. Allowable

Orifice Area

Max Orifice 

Diameter

(cfs) (in
2
) (in)

0.059 0.79 1.00

Actual Orifice Flow Actual Orifice Area
Selected 

Orifice Diameter

(cfs) (in
2
) (in)

Drawdown (Hrs)
provide hand 

calculation

County of San diego

505-672-03 & 505-672-23

Bio-Retention 2 Cistern

0.1Q2

3

Drawdown time exceeds 96 Hrs. Project must 

implement a vector control program.

Pre-developed Condition

Sweetwater Vistas

Sweetwater Vistas, LLC Oceanside

Sweetwater

BMP Sizing Spreadsheet V2.0

DMA 

Name



 

DMA 3 
 
 
 
 
 
 
 
 
 
 



Project Name: Sweetwater Vistas

Project Applicant: Sweetwater Vistas, LLC

Jurisdiction: County of San diego

Parcel (APN): 505-672-03

Hydrologic Unit: Sweetwater

Rain Gauge: Oceanside

Total Project Area (sf): 5.06

Channel Susceptibility: High

BMP Sizing Spreadsheet V2.0



Project Name: Hydrologic Unit:

Project Applicant: Rain Gauge:

Jurisdiction: Total Project Area:

Parcel (APN): Low Flow Threshold:

BMP Name: BMP Type:

BMP Native Soil Type: BMP Infiltration Rate (in/hr):

DMA 

Name Area (sf) Soil Type Pre-project Slope

Post Project 

Surface Type

Runoff Factor

(Table G.2-1)
1

N/A Cistern Volume N/A N/A

Cistern Volume 

(cf) N/A

C-Flat-Perv->Perv 16195 C Flat Landscaping 0.1 N/A 0.26 N/A N/A 421 N/A

C-Flat-Perv->Imp 36421 C Flat Pavement/Bldgs 1.0 N/A 0.26 N/A N/A 9469 N/A

C-Mod-Perv->Perv 6045 C Moderate Landscaping 0.1 N/A 0.26 N/A N/A 157 N/A

C-Mod-Perv->Imp 13595 C Moderate Pavement/Bldgs 1.0 N/A 0.26 N/A N/A 3535 N/A

C-Steep-Perv->Perv 5837 C Steep Landscaping 0.1 N/A 0.2 N/A N/A 117 N/A

C-Steep-Perv->Imp 13127 C Steep Pavement/Bldgs 1.0 N/A 0.2 N/A N/A 2625 N/A

D-Flat-Perv->Perv 20248 D Flat Landscaping 0.1 N/A 0.2 N/A N/A 405 N/A

D-Flat-Perv->Imp 52956 D Flat Pavement/Bldgs 1.0 N/A 0.2 N/A N/A 10591 N/A

D-Mod-Perv->Perv 8790 D Moderate Landscaping 0.1 N/A 0.2 N/A N/A 176 N/A

D-Mod-Perv->Imp 19767 D Moderate Pavement/Bldgs 1.0 N/A 0.2 N/A N/A 3953 N/A

D-Steep-Perv->Perv 8487 D Steep Landscaping 0.1 N/A 0.18 N/A N/A 153 N/A

D-Steep-Perv->Imp 19087 D Steep Pavement/Bldgs 1.0 N/A 0.18 N/A N/A 3436 N/A

Total BMP Area 220,555 Minimum BMP Size 35038

Proposed BMP Size* 6000 N/A N/A

N/A in

N/A in

186.00 in

37200 cubic feet

Notes:

1. Runoff factors which are used for hydromodification management flow control (Table G.2-1) are different from the runoff factors used for pollutant control BMP sizing (Table B.1-1).  Table references are taken from the San Diego Region Model BMP Design Manual, February 2016.

BMP Sizing Spreadsheet V2.0

0.08

Cistern

0.1Q2

5

Oceanside

SweetwaterSweetwater Vistas

Sweetwater Vistas, LLC

HMP Sizing FactorsAreas Draining to BMP

County of San diego

505-672-03

Minimum BMP Size

Bio-Rentention 3

C

This BMP Sizing Spreadsheet has been updated in conformance with the San Diego Region Model BMP Design Manual, February 2016. For questions or concerns please contact the jurisdiction in which your project is located.

Describe the BMP's in sufficient detail in your PDP SWQMP to demonstrate the area, volume, and other criteria can be met within the constraints of the site.

BMP's must be adapted and applied to the conditions specific to the development project such as unstable slopes or the lack of available head. 

Designated Staff have final review and approval authority over the project design.

Selected Cistern Volume

Minimum Cistern Depth

Maximum Cistern Depth

Selected Cistern Depth



Project Name: Hydrologic Unit:

Project Applicant: Rain Gauge:

Jurisdiction: Total Project Area:

Parcel (APN): Low Flow Threshold:

BMP Name BMP Type:

Rain Gauge Q2 Sizing Factor DMA Area (ac) Orifice Flow - %Q2 Orifice Area

Soil Type Cover Slope (cfs/ac) (cfs)  (in
2
)

C-Flat-Perv->Perv Oceanside C Scrub Flat 0.146 0.372 0.005 0.04

C-Flat-Perv->Imp Oceanside C Scrub Flat 0.146 0.836 0.012 0.10

C-Mod-Perv->Perv Oceanside C Scrub Moderate 0.185 0.139 0.003 0.02

C-Mod-Perv->Imp Oceanside C Scrub Moderate 0.185 0.312 0.006 0.05

C-Steep-Perv->Perv Oceanside C Scrub Steep 0.217 0.134 0.003 0.02

C-Steep-Perv->Imp Oceanside C Scrub Steep 0.217 0.301 0.007 0.05

D-Flat-Perv->Perv Oceanside D Scrub Flat 0.175 0.465 0.008 0.07

D-Flat-Perv->Imp Oceanside D Scrub Flat 0.175 1.216 0.021 0.17

D-Mod-Perv->Perv Oceanside D Scrub Moderate 0.212 0.202 0.004 0.03

D-Mod-Perv->Imp Oceanside D Scrub Moderate 0.212 0.454 0.010 0.08

D-Steep-Perv->Perv Oceanside D Scrub Steep 0.244 0.195 0.005 0.04

D-Steep-Perv->Imp Oceanside D Scrub Steep 0.244 0.438 0.011 0.09

Scrub

Scrub

Scrub

0.094 0.76 0.99

Tot. Allowable 

Orifice Flow

Tot. Allowable

Orifice Area

Max Orifice 

Diameter

(cfs) (in
2
) (in)

0.084 0.64 0.90

Actual Orifice Flow Actual Orifice Area
Selected 

Orifice Diameter

(cfs) (in
2
) (in)

Drawdown (Hrs)
provide hand 

calculation

DMA 

Name

Sweetwater Vistas

Sweetwater Vistas, LLC Oceanside

Sweetwater

BMP Sizing Spreadsheet V2.0

County of San diego

505-672-03

Bio-Rentention 3 Cistern

0.1Q2

5

Drawdown time exceeds 96 Hrs. Project must 

implement a vector control program.

Pre-developed Condition



 

DMA 4 
 
 
 
 
 
 



Project Name: Sweetwater Vistas

Project Applicant: Sweetwater Vistas, LLC

Jurisdiction: County of San diego

Parcel (APN): 505-672-03, 505-672-23 & 505-672-37

Hydrologic Unit: Sweetwater

Rain Gauge: Oceanside

Total Project Area (sf): 3.61

Channel Susceptibility: High

BMP Sizing Spreadsheet V2.0



Project Name: Hydrologic Unit:

Project Applicant: Rain Gauge:

Jurisdiction: Total Project Area:

Parcel (APN): Low Flow Threshold:

BMP Name: BMP Type:

BMP Native Soil Type: BMP Infiltration Rate (in/hr):

DMA 

Name Area (sf) Soil Type Pre-project Slope

Post Project 

Surface Type

Runoff Factor

(Table G.2-1)
1

N/A Cistern Volume N/A N/A

Cistern Volume 

(cf) N/A

C- Flat-Perv->Perv 3103 C Flat Landscaping 0.1 N/A 0.26 N/A N/A 81 N/A

C- Flat-Perv->Imp 3618 C Flat AC/Sidewalk 1.0 N/A 0.26 N/A N/A 941 N/A

C- Mod-Perv->Perv 12445 C Moderate Landscaping 0.1 N/A 0.26 N/A N/A 324 N/A

C- Mod-Perv->Imp 14512 C Moderate AC/Sidewalk 1.0 N/A 0.26 N/A N/A 3773 N/A

C- Steep-Perv->Perv 42411 C Steep Landscaping 0.1 N/A 0.2 N/A N/A 848 N/A

C- Steep-Perv->Imp 49444 C Steep AC/Sidewalk 1.0 N/A 0.2 N/A N/A 9889 N/A

D- Flat-Perv->Perv 2412 D Flat Landscaping 0.1 N/A 0.2 N/A N/A 48 N/A

D-Flat-Perv->Imp 1640 D Flat AC/Sidewalk 1.0 N/A 0.2 N/A N/A 328 N/A

D-Mod-Perv->Perv 3810 D Moderate Landscaping 0.1 N/A 0.2 N/A N/A 76 N/A

D-Mod-Perv->Imp 2589 D Moderate AC/Sidewalk 1.0 N/A 0.2 N/A N/A 518 N/A

D-Steep-Perv->Perv 12637 D Steep Landscaping 0.1 N/A 0.18 N/A N/A 227 N/A

D-Steep-Perv->Imp 8594 D Steep AC/Sidewalk 1.0 N/A 0.18 N/A N/A 1547 N/A

Total BMP Area 157,215 Minimum BMP Size 18600

Proposed BMP Size* 4000 N/A N/A

N/A in

N/A in

198.00 in

26400 cubic feet

Notes:

1. Runoff factors which are used for hydromodification management flow control (Table G.2-1) are different from the runoff factors used for pollutant control BMP sizing (Table B.1-1).  Table references are taken from the San Diego Region Model BMP Design Manual, February 2016.

This BMP Sizing Spreadsheet has been updated in conformance with the San Diego Region Model BMP Design Manual, February 2016. For questions or concerns please contact the jurisdiction in which your project is located.

Describe the BMP's in sufficient detail in your PDP SWQMP to demonstrate the area, volume, and other criteria can be met within the constraints of the site.

BMP's must be adapted and applied to the conditions specific to the development project such as unstable slopes or the lack of available head. 

Designated Staff have final review and approval authority over the project design.

Selected Cistern Volume

Minimum Cistern Depth

Maximum Cistern Depth

Selected Cistern Depth

HMP Sizing FactorsAreas Draining to BMP

County of San diego

505-672-03, 505-672-23 & 505-672-37

Minimum BMP Size

BMP Sizing Spreadsheet V2.0

0.08

Cistern

0.1Q2

4

Oceanside

SweetwaterSweetwater Vistas

Sweetwater Vistas, LLC

Bio-Retention 4

C



Project Name: Hydrologic Unit:

Project Applicant: Rain Gauge:

Jurisdiction: Total Project Area:

Parcel (APN): Low Flow Threshold:

BMP Name BMP Type:

Rain Gauge Q2 Sizing Factor DMA Area (ac) Orifice Flow - %Q2 Orifice Area

Soil Type Cover Slope (cfs/ac) (cfs)  (in
2
)

C- Flat-Perv->Perv Oceanside C Scrub Flat 0.146 0.071 0.001 0.01

C- Flat-Perv->Imp Oceanside C Scrub Flat 0.146 0.083 0.001 0.01

C- Mod-Perv->Perv Oceanside C Scrub Moderate 0.185 0.286 0.005 0.04

C- Mod-Perv->Imp Oceanside C Scrub Moderate 0.185 0.333 0.006 0.05

C- Steep-Perv->Perv Oceanside C Scrub Steep 0.217 0.974 0.021 0.17

C- Steep-Perv->Imp Oceanside C Scrub Steep 0.217 1.135 0.025 0.19

D- Flat-Perv->Perv Oceanside D Scrub Flat 0.175 0.055 0.001 0.01

D-Flat-Perv->Imp Oceanside D Scrub Flat 0.175 0.038 0.001 0.01

D-Mod-Perv->Perv Oceanside D Scrub Moderate 0.212 0.087 0.002 0.01

D-Mod-Perv->Imp Oceanside D Scrub Moderate 0.212 0.059 0.001 0.01

D-Steep-Perv->Perv Oceanside D Scrub Steep 0.244 0.290 0.007 0.06

D-Steep-Perv->Imp Oceanside D Scrub Steep 0.244 0.197 0.005 0.04

Scrub

Scrub

Scrub

0.076 0.60 0.87

Tot. Allowable 

Orifice Flow

Tot. Allowable

Orifice Area

Max Orifice 

Diameter

(cfs) (in
2
) (in)

0.086 0.64 0.90

Actual Orifice Flow Actual Orifice Area
Selected 

Orifice Diameter

(cfs) (in
2
) (in)

Drawdown (Hrs)
provide hand 

calculation

County of San diego

505-672-03, 505-672-23 & 505-672-37

Bio-Retention 4 Cistern

0.1Q2

4

Drawdown time exceeds 96 Hrs. Project must 

implement a vector control program.

Pre-developed Condition

Sweetwater Vistas

Sweetwater Vistas, LLC Oceanside

Sweetwater

BMP Sizing Spreadsheet V2.0

DMA 

Name



BMP Drawdown Calculation BMP Drawdown Calculation BMP Drawdown Calculation

1.1 2.0 4.0

Cd A H √(2gH) Q Volume Time (hours) Cd A H √(2gH) Q Volume Time (hours) Cd A H √(2gH) Q Volume Time (hours)

0.60 0.0019 6.00 19.66 0.0229 930 11.26 0.60 0.0055 5.00 17.94 0.0591 2,210 10.39 0.60 0.0044 16.50 32.60 0.0869 800 2.56

0.60 0.0019 5.50 18.82 0.0220 930 11.77 0.60 0.0055 4.50 17.02 0.0560 2,210 10.96 0.60 0.0044 16.00 32.10 0.0856 800 2.60

0.60 0.0019 5.00 17.94 0.0209 930 12.34 0.60 0.0055 4.00 16.05 0.0528 2,210 11.62 0.60 0.0044 15.50 31.59 0.0843 800 2.64

0.60 0.0019 4.50 17.02 0.0199 930 13.01 0.60 0.0055 3.50 15.01 0.0494 2,210 12.42 0.60 0.0044 15.00 31.08 0.0829 800 2.68

0.60 0.0019 4.00 16.05 0.0187 930 13.80 0.60 0.0055 3.00 13.90 0.0458 2,210 13.42 0.60 0.0044 14.50 30.56 0.0815 800 2.73

0.60 0.0019 3.50 15.01 0.0175 930 14.75 0.60 0.0055 2.50 12.69 0.0418 2,210 14.70 0.60 0.0044 14.00 30.03 0.0801 800 2.78

0.60 0.0019 3.00 13.90 0.0162 930 15.93 0.60 0.0055 2.00 11.35 0.0374 2,210 16.43 0.60 0.0044 13.50 29.49 0.0786 800 2.83

0.60 0.0019 2.50 12.69 0.0148 930 17.45 0.60 0.0055 1.50 9.83 0.0324 2,210 18.98 0.60 0.0044 13.00 28.93 0.0772 800 2.88

0.60 0.0019 2.00 11.35 0.0132 930 19.51 0.60 0.0055 1.00 8.02 0.0264 2,210 23.24 0.60 0.0044 12.50 28.37 0.0757 800 2.94

0.60 0.0019 1.50 9.83 0.0115 930 22.53 0.60 0.0055 0.50 5.67 0.0187 2,210 32.87 0.60 0.0044 12.00 27.80 0.0741 800 3.00

0.60 0.0019 1.00 8.02 0.0094 930 27.59 22,100 165.02 0.60 0.0044 11.50 27.21 0.0726 800 3.06

0.60 0.0019 0.50 5.67 0.0066 930 39.02 0.60 0.0044 11.00 26.62 0.0710 800 3.13

11,160 218.96 0.60 0.0044 10.50 26.00 0.0693 800 3.20

0.60 0.0044 10.00 25.38 0.0677 800 3.28

0.60 0.0044 9.50 24.73 0.0660 800 3.37

BMP Drawdown Calculation BMP Drawdown Calculation 0.60 0.0044 9.00 24.07 0.0642 800 3.46

1.2 3.0 0.60 0.0044 8.50 23.40 0.0624 800 3.56

0.60 0.0044 8.00 22.70 0.0605 800 3.67

Cd A H √(2gH) Q Volume Time (hours) Cd A H √(2gH) Q Volume Time (hours) 0.60 0.0044 7.50 21.98 0.0586 800 3.79

0.60 0.0044 7.00 21.23 0.0566 800 3.92

0.60 0.0026 9.00 24.07 0.0381 893 6.50 0.60 0.0044 15.50 31.59 0.0843 1,200 3.96 0.60 0.0044 6.50 20.46 0.0546 800 4.07

0.60 0.0026 8.50 23.40 0.0370 893 6.69 0.60 0.0044 15.00 31.08 0.0829 1,200 4.02 0.60 0.0044 6.00 19.66 0.0524 800 4.24

0.60 0.0026 8.00 22.70 0.0359 893 6.90 0.60 0.0044 14.50 30.56 0.0815 1,200 4.09 0.60 0.0044 5.50 18.82 0.0502 800 4.43

0.60 0.0026 7.50 21.98 0.0348 893 7.12 0.60 0.0044 14.00 30.03 0.0801 1,200 4.16 0.60 0.0044 5.00 17.94 0.0479 800 4.64

0.60 0.0026 7.00 21.23 0.0336 893 7.37 0.60 0.0044 13.50 29.49 0.0786 1,200 4.24 0.60 0.0044 4.50 17.02 0.0454 800 4.90

0.60 0.0026 6.50 20.46 0.0324 893 7.65 0.60 0.0044 13.00 28.93 0.0772 1,200 4.32 0.60 0.0044 4.00 16.05 0.0428 800 5.19

0.60 0.0026 6.00 19.66 0.0311 893 7.97 0.60 0.0044 12.50 28.37 0.0757 1,200 4.41 0.60 0.0044 3.50 15.01 0.0400 800 5.55

0.60 0.0026 5.50 18.82 0.0298 893 8.32 0.60 0.0044 12.00 27.80 0.0741 1,200 4.50 0.60 0.0044 3.00 13.90 0.0371 800 6.00

0.60 0.0026 5.00 17.94 0.0284 893 8.73 0.60 0.0044 11.50 27.21 0.0726 1,200 4.59 0.60 0.0044 2.50 12.69 0.0338 800 6.57

0.60 0.0026 4.50 17.02 0.0270 893 9.20 0.60 0.0044 11.00 26.62 0.0710 1,200 4.70 0.60 0.0044 2.00 11.35 0.0303 800 7.34

0.60 0.0026 4.00 16.05 0.0254 893 9.76 0.60 0.0044 10.50 26.00 0.0693 1,200 4.81 0.60 0.0044 1.50 9.83 0.0262 800 8.48

0.60 0.0026 3.50 15.01 0.0238 893 10.43 0.60 0.0044 10.00 25.38 0.0677 1,200 4.93 0.60 0.0044 1.00 8.02 0.0214 800 10.38

0.60 0.0026 3.00 13.90 0.0220 893 11.26 0.60 0.0044 9.50 24.73 0.0660 1,200 5.05 0.60 0.0044 0.50 5.67 0.0151 800 14.69

0.60 0.0026 2.50 12.69 0.0201 893 12.34 0.60 0.0044 9.00 24.07 0.0642 1,200 5.19 26,400 148.55

0.60 0.0026 2.00 11.35 0.0180 893 13.80 0.60 0.0044 8.50 23.40 0.0624 1,200 5.34

0.60 0.0026 1.50 9.83 0.0156 893 15.93 0.60 0.0044 8.00 22.70 0.0605 1,200 5.51

0.60 0.0026 1.00 8.02 0.0127 893 19.51 0.60 0.0044 7.50 21.98 0.0586 1,200 5.69

0.60 0.0026 0.50 5.67 0.0090 893 27.59 0.60 0.0044 7.00 21.23 0.0566 1,200 5.89

16,065 197.08 0.60 0.0044 6.50 20.46 0.0546 1,200 6.11

0.60 0.0044 6.00 19.66 0.0524 1,200 6.36

0.60 0.0044 5.50 18.82 0.0502 1,200 6.64

BMP Drawdown Calculation 0.60 0.0044 5.00 17.94 0.0479 1,200 6.97

1.3 0.60 0.0044 4.50 17.02 0.0454 1,200 7.34

0.60 0.0044 4.00 16.05 0.0428 1,200 7.79

Cd A H √(2gH) Q Volume Time (hours) 0.60 0.0044 3.50 15.01 0.0400 1,200 8.33

0.60 0.0044 3.00 13.90 0.0371 1,200 8.99

0.60 0.0035 5.00 17.94 0.0374 1,425 10.59 0.60 0.0044 2.50 12.69 0.0338 1,200 9.85

0.60 0.0035 4.50 17.02 0.0355 1,425 11.16 0.60 0.0044 2.00 11.35 0.0303 1,200 11.01

0.60 0.0035 4.00 16.05 0.0334 1,425 11.84 0.60 0.0044 1.50 9.83 0.0262 1,200 12.72

0.60 0.0035 3.50 15.01 0.0313 1,425 12.66 0.60 0.0044 1.00 8.02 0.0214 1,200 15.58

0.60 0.0035 3.00 13.90 0.0290 1,425 13.67 0.60 0.0044 0.50 5.67 0.0151 1,200 22.03

0.60 0.0035 2.50 12.69 0.0264 1,425 14.97 37,200 215.10

0.60 0.0035 2.00 11.35 0.0236 1,425 16.74

0.60 0.0035 1.50 9.83 0.0205 1,425 19.33

0.60 0.0035 1.00 8.02 0.0167 1,425 23.68

0.60 0.0035 0.50 5.67 0.0118 1,425 33.48

14,250 168.12



PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP 30 of 42 

Template Date: March 16, 2016  Preparation Date: [March 30, 2017] 
LUEG:SW PDP SWQMP - Attachments 

Use this checklist to ensure the required information has been included on the 
Hydromodification Management Exhibit: 

 
The Hydromodification Management Exhibit must identify: 
 

☒ Underlying hydrologic soil group 

☒ Approximate depth to groundwater 

☒ Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 

☒ Critical coarse sediment yield areas to be protected 

☒ Existing topography 

☒ Existing and proposed site drainage network and connections to drainage offsite 

☒ Proposed grading 

☒ Proposed impervious features 

☒ Proposed design features and surface treatments used to minimize imperviousness 

☒ Point(s) of Compliance (POC) for Hydromodification Management 

☒ Existing and proposed drainage boundary and drainage area to each POC (when necessary, 

create separate exhibits for pre-development and post-project conditions) 

☒ Structural BMPs for hydromodification management (identify location, type of BMP, and 

size/detail) 
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HYDROMODIFICATION MANAGEMENT PLAN
SWEETWATER VISTAS

COUNTY OF SAN DIEGO, CA
PROJECT NUMBER:  2780-002

DATE: NOVEMBER 4, 2016
SHEET 1 OF 1

LEGEND

LEGEND

RIGHT OF WAY
STREET CENTERLINE

FLOW DIRECTION

PROPOSED TREATMENT AREA

BASIN LIMITS

PROPOSED ASPHALT PAVEMENT

DISCHARGE POINT

LEGEND

RIGHT OF WAY
STREET CENTERLINE

FLOW DIRECTION

PROPOSED TREATMENT AREA

PROPOSED CONCRETE 

BASIN LIMITS

LANDSCAPING AREA

PROPOSED ASPHALT PAVEMENT

PROPOSED BUILDINGS

DISCHARGE POINT/POINT OF COMPLIANCE

6390 Greenwich Drive, Suite 170
San Diego, California 92122

tel 858.554.1500     fax 858.597.0335
www.fuscoe.com

6390 Greenwich Drive, Suite 170
San Diego, California 92122

tel 858.554.1500     fax 858.597.0335
www.fuscoe.com

STORM DRAIN INLET STENCILING

TREATMENT BASIN

SOIL TYPE BOUNDARY

NOT A PART

IN JAMACHA BLVDSTORM DRAIN CONTINUES

JAMACHA BLVD
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NOTE: THE SITE HAS NO CRITICAL COURSE YIELD AREAS TO BE PROTECTED

GROUNDWATER: IN SOME PLACES, GROUNDWATER CAN BE FOUND AS 
SHALLOW AS 5-10' BELOW GROUND

DMA
ID
1.1
1.2
1.3
2
3
4
5
6
7
8

DMA AREAS
(AC)
1.17
2.11
1.96
3.26
5.06
3.61
2.65
0.59
0.40
0.60

BMP
ID

1.1-2
1.1-2
1.3
2
3
4

N/A
N/A

7
N/A

TYPE

BIOF + CISTERN
BIOF + CISTERN
BIOF + CISTERN
BIOF + CISTERN
BIOF + CISTERN
BIOF + CISTERN

SELF MITIGATING *
SELF MITIGATING *
BIOF (TREE WELLS)
SELF MITIGATING *

BIOFILTRATION
BASIN AREA (SF)

REQUIRED
804

1,410
1,260
1,772
3,230
1,761
N/A
N/A

2,229
N/A

CISTERN
VOLUME (CF)

REQUIRED
9,095

15,954
12,980
21,069
35,104
18,600

N/A
N/A
N/A
N/A

CISTERN
VOLUME  (CF)

PROVIDED
11,160
16,065
14,250
22,100
37,200
26,400

N/A
N/A
N/A
N/A

BIOFILTRATION
BASIN AREA (SF)

PROVIDED
1,085
1,907
1,720
2,670
6,000
4,000
N/A
N/A

2,233
N/A

* SEE SELF MITIGATING AREA NOTES ON LEFT
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Attachment 2E 

Vector Control 

Summary of Drawdown Times 

BMP ID Drawdown Time per 

Attachment 2D (hrs) 

Less than 

96 Hours?  

Type of 

Storage 

Bioretention 1.1 219 No Cistern 

Bioretention 1.2 197 No Cistern 

Bioretention 1.3 168 No Cistern 

Bioretention 2 165 No Cistern 

Bioretention 3 215 No Surface 

Bioretention 4 149 No Surface 

 

As shown in the summary table above, all but one BMP will have a drawdown time greater than 96 

hours. In order to minimize vector breeding sources, the structural BMPs will be designed with the 

following vector control criteria:  

• Cisterns will be underground, allowing for them to be completely sealed against mosquitos. 

• Covers will be tight fitting with maximum allowable gaps or holes of less than 1⁄16 inch (2 mm) 

to exclude entry of adult mosquitoes. 

• The cistern inlet and outlet will be submerged to reduce the available surface area of water for 

mosquito egg-laying (female mosquitoes can fly through pipes).  

• All cisterns will have spring-loaded or lightweight access points to allow safe access and easy 

inspection and/or dewatering if required. This allows vector control personnel to effectively 

monitor and, if necessary, abate vectors.  

Upon final engineering, a vector control plan will be implemented in accordance with the “County of San 

Diego Guidelines for Determining Significance, Vectors” dated July 30, 2007. 

 

 



PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP 31 of 42 

Template Date: March 16, 2016  Preparation Date: [March 30, 2017] 
LUEG:SW PDP SWQMP - Attachments 

ATTACHMENT 3 

Structural BMP Maintenance Information 

 
This is the cover sheet for Attachment 3. 

 
Indicate which Items are Included behind this cover sheet: 

 

Attachment 
Sequence Contents Checklist 

Attachment 3a Structural BMP Maintenance Plan 
(Required) 
 

☒ Included 

 
See Structural BMP Maintenance 
Information Checklist on the back of 
this Attachment cover sheet. 
 
 

Attachment 3b Draft Stormwater Maintenance 
Notification / Agreement (when 
applicable) 

☐ Included 

☒ Not Applicable 
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Use this checklist to ensure the required information has been included in the 
Structural BMP Maintenance Information Attachment: 

 
Attachment 3a must identify: 
 

☐ Specific maintenance indicators and actions for proposed structural BMP(s). This must 

be based on Section 7.7 of the BMP Design Manual and enhanced to reflect actual 
proposed components of the structural BMP(s) 

☐ How to access the structural BMP(s) to inspect and perform maintenance 

☐ Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt 

posts, or other features that allow the inspector to view necessary components of the 
structural BMP and compare to maintenance thresholds) 

☐ Manufacturer and part number for proprietary parts of structural BMP(s) when applicable 

☐ Maintenance thresholds specific to the structural BMP(s), with a location-specific frame 

of reference (e.g., level of accumulated materials that triggers removal of the materials, 
to be identified based on viewing marks on silt posts or measured with a survey rod with 
respect to a fixed benchmark within the BMP) 

☐ Recommended equipment to perform maintenance 

☐ When applicable, necessary special training or certification requirements for inspection 

and maintenance personnel such as confined space entry or hazardous waste 
management 

 
Attachment 3b: For all Structural BMPs, Attachment 3b must include a draft maintenance 
agreement in the County’s standard format depending on the Category (PDP applicant to contact 
County staff to obtain the current maintenance agreement forms). Refer to Section 7.3 in the BMP 
Design Manual for a description of the different categories.  
 
  



MAINTENANCE 
 
Maintenance of the proposed BMP will be performed by the to-be-formed Sweetwater Vistas 
Homeowner’s Association.  Until the formation of the homeowner’s association, Sweetwater Vistas, LLC or the 
current owner of the property will be responsible for maintenance.  The required maintenance of the BMP is 
summarized in the table below.   
 

TASK FREQUENCY 
INDICATOR MAINTENANCE 

IS NEEDED 
MAINTENANCE NOTES 

CATCHMENT 

INSPECTION 

Weekly or Biweekly 
with routine property 

maintenance. 

Excessive sediment, trash, 
and/or debris accumulation on 
the surface of bioretention 

Permanently stabilize any 
exposed soil and remove any 
accumulated sediment. 
Adjacent pervious areas may 
need to be regraded. 

INLET INSPECTION 

Internal erosion or excessive 
sediment, trash, and/or debris 
accumulation 

Check for sediment 
accumulation to ensure that 
flow into the bioretention is as 
designed. Remove any 
accumulated sediment. 

LITTER/LEAF 

REMOVAL AND 

MISC. UPKEEP 

Accumulation of litter and 
debris within bioretention area, 
mulch around outlet, internal 
erosion 

Litter, leaves, and debris 
should be removed to reduce 
the risk of outlet clogging, 
reduce nutrient inputs to the 
bioretention area, and to 
improve facility aesthetics. 
Erosion should be repaired 
and stabilized. 

PRUNING 1-2 times/year 
Overgrown vegetation that 
interferes with access, lines of 
sight, or safety 

Nutrients in runoff often cause 
bioretention vegetation to 
flourish. 

MOWING 2-12 times/year 
Overgrown vegetation that 
interferes with access, lines of 
sight, or safety 

Frequency depends on 
location and desired aesthetic 
appeal and type of vegetation. 

OUTLET 

INSPECTION 
1 time/year Erosion at outlet 

Remove any accumulated 
mulch or sediment. 

MULCH REMOVAL 

AND 

REPLACEMENT 

1 time/2-3 years 2/3 of mulch has decomposed 
Remove decomposed fraction 
and top off with fresh mulch to 
a total depth of 3 inches 

REMOVE AND 

REPLACE DEAD 

PLANTS 

1 time/year Dead plants 

Within the first year, 10 
percent of plants can die. 
Survival rates increase with 
time. 

TEMPORARY 

WATERING 

1 time/2-3 days for 
first 2-3 months 

Until establishment and during 
severely-droughty weather 

Watering after the initial year 
might be required. 



TASK FREQUENCY 
INDICATOR MAINTENANCE 

IS NEEDED 
MAINTENANCE NOTES 

FERTILIZATION 1 time initially Upon planting 
One-time spot fertilization for 
first year vegetation. 
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ATTACHMENT 4 

County of San Diego PDP Structural BMP Verification for  

Permitted Land Development Projects 
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County of San Diego BMP Design Manual Verification Form 

Project Summary Information 

Project Name   Sweetwater Vistas  

Record ID (e.g., grading/improvement plan 
number) 

 TM-5608   

Project Address 

 

 

  Sweetwater Springs Blvd and Jamacha Blvd 
Spring Valley, CA  

Assessor's Parcel Number(s) (APN(s))  505-672-03 

505-672-07 

505-672-09 

505-672-10 

505-672-23 

505-672-37 

 

Project Watershed 

(Complete Hydrologic Unit, Area, and 
Subarea Name with Numeric Identifier) 

 Sweetwater 909  
Jamacha Subarea 909.21   

Responsible Party for Construction Phase 

Developer's Name  Terry Plowden - Sweetwater Vistas LLC, a 
Delaware Limited Liability Company. By: Douglas 
Wilson Companies, a California Corporation, it’s 
manager 

Address 

 

 

 1620 Fifth Avenue, Suite 400 
San Diego, CA 92101    

Email Address  tplowden@douglaswilson.com   

Phone Number  619-906-4352    

Engineer of Work   Robert A. Chase, RCE #41903, Exp. 3/31/18 
Fuscoe Engineering, San Diego 92122  

Engineer's Phone Number   858-554-1500  

Responsible Party for Ongoing Maintenance 

Owner's Name(s)*  Terry Plowden - Sweetwater Vistas LLC, a 
Delaware Limited Liability Company. By: Douglas 
Wilson Companies, a California Corporation, it’s 
manager.  

Address 

 

 

 1620 Fifth Avenue, Suite 400 
San Diego, CA 92101  

Email Address  tplowden@douglaswilson.com   

Phone Number  619-906-4352  

*Note: If a corporation or LLC, provide information for principal partner or Agent for Service of 
Process. If an HOA, provide information for the Board or property manager at time of project 
closeout. 
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Stormwater Structural Pollutant Control & Hydromodification Control BMPs* 
(List all from SWQMP) 

Description/Type of 
Structural BMP 

Plan 
Sheet 

#  

STRUCT-
URAL BMP 

ID# 

Maint-
enance 

Category 

Maintenance 
Agreement 

Recorded Doc 
# Revisions 

Biofiltration with Cistern Prelimi
nary 
Gradin
g Plan 
Sheet 
4 

Biofiltration 
Basin 1.1-2 
(with 
cistern)    

2         

Biofiltration with Cistern Prelimi
nary 
Gradin
g Plan 
Sheet 
4 

Biofiltration 
Basin 1.3 
(with 
cistern)       

2         

Biofiltration with Cistern Prelimi
nary 
Gradin
g Plan 
Sheet 
4 

Biofiltration 
Basin 2 
(with 
cistern) 

2         

Biofiltration with Cistern Prelimi
nary 
Gradin
g Plan 
Sheet 
4    

Biofiltration 
Basin 3 
(with 
cisterns) 

2         

Biofiltration with Cistern Prelimi
nary 
Gradin
g Plan 
Sheet 
4 

Biofiltration 
Basin 4 
(with 
cistern) 

2   

Biofiltration Prelimi
nary 
Gradin
g Plan 
Sheet 
4 

Biofiltration 
Basin 

2   
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*All Priority Development Projects (PDPs) require a Structural BMP 

Note: If this is a partial verification of Structural BMPs, provide a list and map denoting Structural 
BMPs that have already been submitted, those for this submission, and those anticipated in future 
submissions.  
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Checklist for Applicant to submit to PDCI: 
 
 

☐ Copy of the final accepted SWQMP and any accepted addendum. 

☐ Copy of the most current plan showing the Stormwater Structural BMP Table, 

plans/cross-section sheets of the Structural BMPs and the location of each verified as-

built Structural BMP. 

☐ Photograph of each Structural BMP. 

☐ Photograph(s) of each Structural BMP during the construction process to illustrate 

proper construction. 

☐ Copy of the approved Structural BMP maintenance agreement and associated security 

 
By signing below, I certify that the Structural BMP(s) for this project have been constructed and 
all BMPs are in substantial conformance with the approved plans and applicable regulations. I 
understand the County reserves the right to inspect the above BMPs to verify compliance with 
the approved plans and Watershed Protection Ordinance (WPO). Should it be determined that 
the BMPs were not constructed to plan or code, corrective actions may be necessary before 
permits can be closed. 
 
Please sign your name and seal. 
 
Professional Engineer's Printed Name: 
 
 
     
 
 
Professional Engineer's Signed Name: 
 
 
     
 
 
Date:     
 
  

[SEAL] 
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COUNTY - OFFICIAL USE ONLY: 

 

For PDCI: Verification Package #:      
 
PDCI Inspector:      
 
Date Project has/expects to close:      
 
Date verification received from EOW:      
 
By signing below, PDCI Inspector concurs that every noted Structural BMP has been installed 
per plan. 
 
PDCI Inspector’s Signature: _______________________________ Date:      
 
 
FOR WPP: 
 
Date Received from PDCI:      
 
WPP Submittal Reviewer:      
 
WPP Reviewer concurs that the information provided for the following Structural BMPs is 
acceptable to enter into the Structural BMP Maintenance verification inventory: 
 

List acceptable Structural BMPs: 

    

    

    

    

    

    

    

    

    

    

    

    

 
 
WPP Reviewer’s Signature:      Date:      
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ATTACHMENT 5 

Copy of Plan Sheets Showing Permanent Storm Water BMPs, 

Source Control, and Site Design 

 
This is the cover sheet for Attachment 5. 

 
Use this checklist to ensure the required information has been included on the plans: 

 
The plans must identify: 
 

☒ Structural BMP(s) with ID numbers matching Step 6 Summary of PDP Structural BMPs 

☒ The grading and drainage design shown on the plans must be consistent with the delineation 

of DMAs shown on the DMA exhibit 

☒ Details and specifications for construction of structural BMP(s) 

☒ Signage indicating the location and boundary of structural BMP(s) as required by County 

staff 

☒ How to access the structural BMP(s) to inspect and perform maintenance 

☒ Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt 

posts, or other features that allow the inspector to view necessary components of the 
structural BMP and compare to maintenance thresholds) 

☐ Manufacturer and part number for proprietary parts of structural BMP(s) when applicable 

☒ Maintenance thresholds specific to the structural BMP(s), with a location-specific frame of 

reference (e.g., level of accumulated materials that triggers removal of the materials, to be 
identified based on viewing marks on silt posts or measured with a survey rod with respect 
to a fixed benchmark within the BMP) 

☒ Recommended equipment to perform maintenance 

☒ When applicable, necessary special training or certification requirements for inspection and 

maintenance personnel such as confined space entry or hazardous waste management 

☒ Include landscaping plan sheets showing vegetation requirements for vegetated structural 

BMP(s) 

☒ All BMPs must be fully dimensioned on the plans 

☒ When proprietary BMPs are used, site-specific cross section with outflow, inflow, and model 

number must be provided. Photocopies of general brochures are not acceptable. 

☒ Include all source control and site design measures described in Steps 4 and 5 of the 

SWQMP. Can be included as a separate exhibit as necessary. 
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EASEMENT NOTES:

6390 Greenwich Drive, Suite 170
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AN EASEMENT FOR PUBLIC UTILITIES AND INCIDENTAL PURPOSES, RECORDED MAY 29, 1944 IN BOOK 1692, PAGE 52 OF OFFICIAL RECORDS.  IN FAVOR OF: SAN DIEGO GAS AND ELECTRIC COMPANY  AFFECTS: LOT 62 AN EASEMENT FOR PUBLIC UTILITIES AND INCIDENTAL PURPOSES, RECORDED AUGUST 5, 1946 IN BOOK 2194, PAGE 324 OF OFFICIAL RECORDS.  IN FAVOR OF: SAN DIEGO GAS AND ELECTRIC COMPANY  AFFECTS: LOT 62  AN EASEMENT FOR DRAINAGE CHANNEL AND INCIDENTAL PURPOSES, RECORDED JULY 30, 1975 AS INSTRUMENT NO. 75-199851 OF OFFICIAL RECORDS.  IN FAVOR OF: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT  AFFECTS: LOT 56  AN EASEMENT FOR A PUBLIC HIGHWAY AND INCIDENTAL PURPOSES, RECORDED JULY 27, 1990 AS INSTRUMENT NO. 90-409447 OF OFFICIAL RECORDS.  IN FAVOR OF: THE COUNTY OF SAN DIEGO  AFFECTS: JAMACHA BOULEVARD LYING WITHIN LOT 62  AN EASEMENT FOR A PUBLIC HIGHWAY AND INCIDENTAL PURPOSES, RECORDED FEBRUARY 25, 2005 AS INSTRUMENT NO. 2005-0155459 OF OFFICIAL RECORDS.  IN FAVOR OF: THE COUNTY OF SAN DIEGO, A POLITICAL SUBDIVISION  AFFECTS: LOT 60  AN EASEMENT FOR SEWER PIPE LINES AND/OR MAINS, MANHOLES, SEWER LATERAL PIPE LINES, AND ALL STRUCTURES AND INCIDENTAL PURPOSES, RECORDED MARCH 30, 2005 AS INSTRUMENT NO. 2005-0259477 OF OFFICIAL RECORDS.  IN FAVOR OF: SPRING VALLEY SANITATION DISTRICT  AFFECTS: LOT 56 A 20 FOOT WIDE EASEMENT FOR CONSTRUCTION, INGRESS AND EGRESS, ROAD, PIPE LINES ALONG WITH NECESSARY FACILITIES SUCH AS POWER AND COMMUNICATION LINES AND ROAD DRAINAGE TO THE RESERVOIR, UNDERGROUND WATER PIPELINE, RESERVOIR DRAINAGE AND INCIDENTAL PURPOSES, RECORDED FEBRUARY 20, 1973 AS INSTRUMENT NO. 73-043623 OF OFFICIAL RECORDS.  IN FAVOR OF: OTAY MUNICIPAL WATER DISTRICT, A BODY POLITICO  AFFECTS: PARCEL 2  NOTE: BY QUITCLAIM DEED FROM OTAY MUNICIPAL WATER DISTRICT, A MUNICIPAL WATER DISTRICT ORGANIZED UNDER THE MUNICIPAL WATER DISTRICT ACT OF 1911, AS AMENDED, HEREINAFTER REFERRED TO AS "GRANTOR", A CORPORATION, TO LEO R. B. HENRIKSON, TRUSTEE U.D.T. DATED JULY 9, 1971, RECORDED MARCH 15, 1977 AS INSTRUMENT NO. 77-094517 OF OFFICIAL RECORDS. A PORTION OF SAID EASEMENTS WERE REVISED. SAID DOCUMENT ALSO RESERVES VARIOUS LANDSCAPE, PIPELINE, ROADWAY, SLOPE AND DRAIN AND LANDSCAPE EASEMENTS. THE PRIVILEGE AND RIGHT TO EXTEND DRAINAGE STRUCTURES, EXCAVATION AND EMBANKMENT SLOPES BEYOND THE LIMITS OF AVENIDA BOZQUES WHERE REQUIRED FOR THE CONSTRUCTION AND MAINTENANCE OF SAID ROAD AS GRANTED TO THE COUNTY OF SAN DIEGO IN DEED RECORDED FEBRUARY 28, 1992 AS INSTRUMENT NO. 1992-0110876 OF OFFICIAL RECORDS.  (AFFECTS PARCEL 2) ABUTTER'S RIGHTS OF INGRESS AND EGRESS TO OR FROM POINTE PARKWAY EXCEPT AT ACCESS OPENING NO. 1 HAVE BEEN DEDICATED OR RELINQUISHED ON THE MAP OF MAP NO. 13354 OF TRACT MAPS RECORDED AUGUST 28, 1996.  (AFFECTS A PORTION OF PARCEL 3) 
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SECTION A
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SECTION C

LOT 1

6390 Greenwich Drive, Suite 170
San Diego, California 92122

tel 858.554.1500     fax 858.597.0335
www.fuscoe.com

LEGEND

TYPICAL  BUILDABLE ENVELOPE

MULTI-FAMILY  LOT

*NOTE: EXISTING STOCKPILE PER EXPIRED

PERMIT TO UNDERGO REMOVAL AND

RECOMPACTION AS RECOMMENDED BY

THE GEOTECHNICAL ENGINEER.
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JAMACHA BLVD

DMA
ID
1.1
1.2
1.3
2
3
4
5
6
7
8

DMA AREAS
(AC)
1.17
2.11
1.96
3.26
5.06
3.61
2.65
0.59
0.40
0.60

BMP
ID

1.1-2
1.1-2
1.3
2
3
4

N/A
N/A
N/A
N/A

TYPE

BF + CISTERN
BF + CISTERN
BF + CISTERN
BF + CISTERN
BF + CISTERN
BF + CISTERN

SELF MITIGATING*
SELF MITIGATING*

BF
SELF MITIGATING*

BIOFILTRATION
BASIN AREA (SF)

REQUIRED
804

1,410
1,260
1,772
3,230
1,761
N/A
N/A

2,229
N/A

CISTERN
VOLUME (CF)

REQUIRED
9,095

15,954
12,980
21,069
35,104
18,600

N/A
N/A
N/A
N/A

CISTERN
VOLUME  (CF)

PROVIDED
11,160
16,065
14,250
22,100
37,200
26,400

N/A
N/A
N/A
N/A

BIOFILTRATION
BASIN AREA (SF)

PROVIDED
1,085
1,907
1,720
2,670
6,000
4,000
N/A
N/A

2,233
N/A

MAINT.
CATEGORY

2-HOA
2-HOA
2-HOA
2-HOA
2-HOA
2-HOA

N/A
N/A
N/A
N/A

SATISFIES
HYDROMOD & WATER

QUALITY REQ'S
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

100-YEAR
DETENTION

YES
YES
YES
YES
YES
YES
NO
NO
NO
NO

BF= BIOFILTRATION BASIN

* SEE SELF MITIGATING AREA NOTES ON LEFT
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Figure 1 Vicinity Map 

 

1.0 PROJECT DESCRIPTION 
 
The Sweetwater Vistas project consists of approximately 52.0 acres and is located in the unincorporated 
area of Spring Valley.  Approximately 43.5 acres of the project are located at the northwest corner of 
Jamacha Boulevard and Sweetwater Springs Boulevard (the “Western Parcel”).  Approximately 8.5 acres of 
the project are located at the southeast corner of Jamacha Boulevard and Sweetwater Springs Boulevard, 
directly west of the Otay Water District offices (the “Eastern Parcel”).  These sites are bisected by Jamacha 
Boulevard. The project proposes the development of a new master planned community consisting of 218 
multi-family residential units on three pads and the extension of Avenida Bosques, all in the Western Parcel.  
Approximately 25.9 acres of the total project will be proposed for reservation as biological open space.   
 

2.0 SITE INFORMATION 
 
The following sections summarize the site conditions which relate to drainage and hydromodification, 
including the geotechnical conditions, drainage basins, and the low flow threshold determination.   
 
2.1 GEOTECHNICAL CONDITIONS  
 
The Hydrologic Soils Group for the project was determined from the SANGIS Hydromod BMP Website.  The 
site for this project is a mix of Hydrologic Soil Group C and Group D. 
 
Please refer to Appendix 2 for the custom soils map. 
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2.2 BASIN DESCIPTION  

 
The existing site consists of one main basin, which is divided into two sub-basins. Runoff from the first sub-
basin (A1) drains into a large existing detention basin located north of the intersection of Jamacha Blvd. and 
Pointe Parkway. Multiple residences adjacent to the project site, discharges their runoff onto the property 
which conveys into a natural flow path where it is picked up by an existing 84” RCP storm drain that extends 
below Jamacha Blvd. 
 
To account for both existing and proposed runoff, the following design is prepared:  
 

• An existing 30” Storm Drain located on California Waters Drive is now to be connected with the 
existing 36” Storm Drain located on the Avenida Bosques at station 23+70.  
 

• The existing 36” storm drain will continue south along the proposed road (Avenida Bosques) 
instead of discharging onto the project site, which is the existing design condition.  

 

• Additional runoff is collected from Foothill Court and Fabled Waters Court, which outlets through 
an existing 18” storm drain. This runoff crosses over natural terrain and is picked up by a brow 
ditch and discharged into the same 36” storm drain as mentioned above. The runoff within the 36” 
storm drain is clean and outlets into the natural area located at station 11+50. 

 

• Roadway runoff from the proposed road (Avenida Boques) is picked up by four sets of inlets located 
at 7+10, 13+20, 15+40, and 19+50. This runoff discharges into a 36” storm drain that runs 
along Avenida Bosques. The runoff outlets at station 7+10 where it is treated by a water quality 
basin. It then confluences with the runoff from Lot 2, which is also treated by a water quality basin. 
This treated and clean water from the proposed road and lot 2 conveys into a natural flow path 
into the existing detention basin.  

 

• Lots 1 and 3 are also treated by water quality basins and convey into a natural flow path. All 
natural flow paths lead into the large existing detention basin, where it is then discharged through 
the existing 84” storm drain system that extends below Jamacha Blvd. 

 
The second sub-basin (A2) collects runoff from Sweetwater Springs Blvd, Jamacha Blvd. and Pointe Parkway 
which confluences at the intersection of Jamacha Blvd. and Pointe Parkway (existing node number 36 and 
proposed node number 28), where the runoff discharges into the same existing storm drain system along 
Jamacha Blvd. 
 
Please refer to Appendices 6 and 7 for a graphical depiction of these drainage patterns. 
Please refer to Appendix 8 for the As-built drawings that illustrate the locations of the existing utilities. 

 
 
 
 
 

 
 
 
 
 
 
 
 



HYDROLOGY AND HYDRAULICS STUDY                                                                       October 2016 

 

 
SWEETWATER VISTAS, COUNTY OF SAN DIEGO, CA   5
   
  

3.0 METHODOLOGY 
 
3.1 RATIONAL  METHOD 
The design criteria, as found in the County of San Diego Department of Public Works Flood Control 
Division Hydrology Manual, specifies the design runoff conditions within the San Diego County Flood 
Control District will be based on the 100-year storm frequency, as follows: 
 

1.) Design for areas over 1 square mile will be based on the 100-year frequency storm. 
2.) For areas under 1 square mile –  

a. The storm drain system shall be designed so that the combination of storm drain system 
capacity and overflow both inside and outside the right of way will be able to carry the 
100 year frequency storm without damaging adjacent existing buildings or potential 
building sites. 

b. The storm drain system shall be designed so that the combination of storm drain system 
capacity and allowable street overflow will be able to carry the 50 year frequency storm 
without damaging adjacent property. 

c. Where a storm drain is required under headings 1 or 2 above, then as a minimum, the 
drain shall be designed to carry the 10-year frequency storm. 

3.) Sump areas are to be designed for a sump capacity or outfall of a 100-year frequency storm. 
 
Runoff produced on the project site will be calculated for the 100-year storm event using the methodology 
outlined in the 2003 San Diego County Hydrology Manual. Runoff will be calculated using the Rational 
Method, which is given by the following equation: 
 
Q = C x I x A 
 
Where: 
Q = Flow rate in cubic feet per second (cfs) 
C = Runoff coefficient 
I = Rainfall Intensity in inches per hour (in/hr) 
A = Drainage basin area in acres, (ac) 
 
Soil Type – Hydrologic soil groups C and D are the prevalent soil groups on the project site as can be seen 
in the Soil Hydrologic Groups map provided in appendix 2.  Group C soils have slow infiltration rates when 
thoroughly wetted. This consists of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. Group D soils have a very slow infiltration rate when 
thoroughly wetted. Consisting chiefly of clay soils with a high swelling potential, soils with a high permanent 
water table, soils with clay pan or clay layer at or near the surface, and shallow soils over nearly impervious 
materials. Both type C & D soils have a very slow rate of water transmission.  
 
Runoff Coefficient – In accordance with the County of San Diego standards, the appropriate runoff 
coefficients were determined based on table 3-1 from the 2003 San Diego County Hydrology Manual. 
Pervious areas were assigned a runoff coefficient of C= 0.30 for type C soil and C= 0.35 for type D soil. 
Sub-basins that consists of a mixture of pervious and impervious surfaces were assigned a runoff coefficient 
of C= 0.69 for type C soil and C= 0.71 for type D soil, which was based on a density of 24.0 DU/A or 
less. The proposed roads through the site were given a C factor of 0.81 or 0.82 based on the road section 
being 85% impervious, which is in accordance to table 3-1. When both soil types C and D are present, a 
weighted average is utilized to determine the proper runoff coefficient for each basin. 
 

 Soil Type C Soil Type D 

Pervious 0.30 0.35 

Impervious 0.69 0.71 

Proposed Roads 0.81 0.82 
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3.2 Cistern Detention Analysis 
The cisterns on the project have dual purposes. The first purpose is to provide the storage necessary to 
satisfy the project’s hydromodification requirements (0.1 Q2 - Q10). The second purpose is to provide 
storage for larger events (Q10-Q100) so that the outgoing flows will remain at or below the existing levels. 
 
Per the hydromodification report, each cistern was sized with a small orifice at the bottom. The maximum 
ponding depth for the 10 year storm was determined and then a larger orifice was added at that elevation. 
During storm events where hydromodifcation is required, only the single small orifice at the bottom will be 
utilized. Once a storm becomes large enough where hydromodification is no longer required, the upper 
orifice will be utilized as well. 
 

 Cistern Dimensions Orifice Sizing Ponding Depth Post Detention 
Results Lower Upper 

DMA Cistern 
Area (sf) 

Bottom 
Elev  

Top  
Elev  

size 
(in) 

elev 
(ft) 

size 
(in) 

elev 
(ft) 

Q10 
W.S (ft) 

Q100 
W.S. (ft) 

Q100 out 
(cfs) 

1.1, 1.2 3,645 440 446 0.7 440 12 445 445 445.6 1.3 

1.3 2,700 447 452 0.8 447 12 450.6 450.6 451.3 1.7 

2 4,420 399 404 1 399 12 402.6 402.6 403.4 2.1 

3 6,000 418 424.5 0.9 418 6 422.3 422.3 423.8 0.9 

4 4,175 365 372.5 0.9 365 6 369.7 369.5 371.5 1.0 

 
The calculations summarized in the table above can be found in Appendix 5.  
 
Once a post-detention Q100 was obtained at the outlet of each detention area, the resulting Q was input 
into AES at the appropriate node number. The resulting downstream post detention Q’s are reported in 
Section 4.0 below. 
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4.0 CALCULATIONS/RESULTS 
 
The results of the hydrology analysis are presented below: 
 
Basin A1 

 A (Acre) Tc (Min.) Q (CFS) 

Existing 47.0 17.4 576 

Proposed (Post 
Detention) 

49.6 17.4 576 

Change +2.6 0 0 

See appendix 3 & 4 for AES Analysis, Appendix 5 for Cistern Detention 
 
Basin A2 

 A (Acre) Tc (Min.) Q (CFS) 

Existing 11.2 11.1 31 

Proposed 8.8 11.5 31 

Change -2.4 +0.4 0 

See appendix 5 & 6 for AES Analysis 
 
 

5.0 INUNDATION LINE 
 
In order to determine an inundation line for the 100 year storm, flows at the bottom of the canyon were 
analyzed using HEC-RAS 4.1 software developed by the Army Corps of Engineers.  The input data for this 
software was developed from cross sections of the canyon. A mannings factor of 0.1 was used to model the 
flow path in a “heavily vegetated” condition. Output from the software is attached in Appendix 9 and 
includes a summary of 100 year storm water surface elevations. An inundation line was plotted based on 
the water surface elevations and can be found on the HEC-RAS Analysis exhibit. 
 

6.0 SUMMARY AND CONCLUSIONS 
 
The storm drain system for Sweetwater Vistas has been designed for the 100 year storm event.  The overall 
area increases by 0.2 AC, which is reflective of excluding the Avenida Bosques cul-de-sac in the existing 
AES calculation. However, with the proposed extension of Avenida Bosques, the cul-de-sac area must be 
accounted for when calculating the proposed drainage rates.  
 
Tables from Section 4.0 Calculations/Results summarize both existing and proposed conditions of this 
project. Through the use of underground cisterns, the project will not see an increase in 100 Year storm 
event flows leaving the site. Thus, the proposed hydrology design yields no impact to either the present 
adjacent residents or the future residents upon completion of the project. AES calculations support that the 
proposed road was adequately designed and will not flood during a 100 year storm event. 
 
For reservoir and storage calculations please see the Hydromodification Management Plan prepared for this 
submittal as well as Appendix 5 of this report. 
 
Flows during the 100 year storm will remain well below the level of any proposed storm drain outlets or 
grading. Detailed results from the HEC-RAS study can be found in Appedix 9 and a 100 year inundation 
line has been plotted on the HEC-RAS Analysis Exhibit. 
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7.0 APPENDICES 
 
Appendix 1: Hydrology Manual Excerpts 
Appendix 2: Soils Map 
Appendix 3: AES Existing Hydrology Analysis 
Appendix 4: AES Proposed Hydrology Analysis 
Appendix 5: Cistern Detention Analysis 
Appendix 6: Existing Drainage Map 
Appendix 7: Proposed Drainage Map 
Appendix 8: As-Built Drawings – Existing Utilities 
Appendix 9: HEC-RAS Study 
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  San Diego County Area, California
Survey Area Data:  Version 8, Sep 17, 2014

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  May 3, 2010—Jan 4,
2015

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Custom Soil Resource Report
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Table—Hydrologic Soil Group (Sweetwater Vistas)

Hydrologic Soil Group— Summary by Map Unit — San Diego County Area, California (CA638)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

DaD Diablo clay, 9 to 15
percent slopes

D 12.2 27.7%

DaE Diablo clay, 15 to 30
percent slopes

D 2.4 5.5%

DcF Diablo-Urban land
complex, 15 to 50
percent slopes

D 0.6 1.4%

LpD2 Las Posas fine sandy
loam, 9 to 15 percent
slopes, erod ed

C 23.2 52.5%

LsE Linne clay loam, 9 to 30
percent slopes

C 3.2 7.3%

SnG San Miguel-Exchequer
rocky silt loams, 9 to 70
percent slopes

D 2.5 5.6%

Totals for Area of Interest 44.1 100.0%

Rating Options—Hydrologic Soil Group (Sweetwater Vistas)

Aggregation Method:  Dominant Condition

Component Percent Cutoff:  None Specified

Tie-break Rule:  Higher

Custom Soil Resource Report
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APPENDIX 3: AES EXISTING HYDROLOGY ANALYSIS  

                      (SEE APPENDIX 6-EXISTING DRAINAGE MAP) 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Job Name: Sweetwater Vistas Date: 7/10/15

Job #: 2780-002 Run Name:

E1.DAT

Code Elev 1 Elev 2 Length C Area Comments

(feet) (feet) (feet) Factor (ac.) 1 2 3

96 94 2 488 483 70 0.35 0.16

94 94 1 1 of 2

98 98 7 Q=49.1 Tc=10min A=0

98 94 5 491 483 90 0.35

94 94 1 2 of 2

94 92 5 483 460 360 0.34 2.18

92 90 5 460 457 165 0.34 2.33

90 88 5 457 418 580 0.3 3.89

88 82 5 418 352 480 0.3 1.49

82 82 1 1 of 2

91 89 2 606.4 604.5 40 0.9 0.08

89 87 6 604.5 558.1 350 0.54 2.45 2 SIDES OF STREET

87 86 3 554.1 552.2 190

86 84 5 552.2 386 830 0.32 4.28

84 82 5 386 352 275 0.3 0.59

82 82 1 2 of 2

82 74 5 352 337 165 0.3 1.06

74 74 10 save to bank 1

81 79 2 443.8 443.2 53 0.9 0.12

79 78 6 443.2 440 440 0.9 0.63 ONE SIDE OF STREET

78 76 5 440 391 325 0.35 1.09

76 76 1 1 of 2

77 77 7 Q=500 Tc=15 min A=0

77 76 5 415 391 130

76 76 1 2 of 2

76 74 5 391 337 1,050 0.34 10.28

74 74 11 add bank 1

74 70 5 337 335 75 0.35 0.58

70 70 1 1 of 2

75 74 2 606.4 603.5 93.5 0.9 0.16

74 73 6 603.5 570.6 310 0.54 2.02 2 SIDES OF STREET

73 72 3 564.6 559 95

72 70 5 555 335 1,385 0.3 6.44

70 70 1 2 of 2

70 68 5 335 323 750 0.33 7.12

46.95

Node to Node BANK



E1.TXT
 ____________________________________________________________________________
 ****************************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
                          2003,1985,1981 HYDROLOGY MANUAL
          (c) Copyright 1982-2014 Advanced Engineering Software (aes)
              Ver. 21.0 Release Date: 06/01/2014  License ID 1355

                            Analysis prepared by:

                              Fuscoe Engineering                             
                             6390 Greenwich Drive                            
                                  Suite 200                                  
                             San Diego, CA 92122                             

  ************************** DESCRIPTION OF STUDY **************************
 * SWEETWATER VISTAS                                                        *
 * EXISTING HYDROLOGY                                                       *
 * RUN 1                                                                    *
  **************************************************************************

   FILE NAME: E1.DAT                                            
   TIME/DATE OF STUDY: 15:26 02/17/2016
 ----------------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ----------------------------------------------------------------------------
   2003 SAN DIEGO MANUAL CRITERIA

   USER SPECIFIED STORM EVENT(YEAR) = 100.00
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.000
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
 ===  =====  =========  =================  ======  ===== ====== ===== =======
   1   30.0     20.0    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.50 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 ****************************************************************************
   FLOW PROCESS FROM NODE     96.00 TO NODE     94.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    70.00
   UPSTREAM ELEVATION(FEET) =    488.00
   DOWNSTREAM ELEVATION(FEET) =    483.00
   ELEVATION DIFFERENCE(FEET) =      5.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.865
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.131
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   SUBAREA RUNOFF(CFS) =      0.40
   TOTAL AREA(ACRES) =      0.16   TOTAL RUNOFF(CFS) =      0.40

 ****************************************************************************
   FLOW PROCESS FROM NODE     94.00 TO NODE     94.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =    5.87
   RAINFALL INTENSITY(INCH/HR) =   7.13
   TOTAL STREAM AREA(ACRES) =     0.16
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.40

 ****************************************************************************
   FLOW PROCESS FROM NODE     98.00 TO NODE     98.00 IS CODE =   7
 ----------------------------------------------------------------------------
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<
 ============================================================================
   USER-SPECIFIED VALUES ARE AS FOLLOWS:
   TC(MIN) =  10.00   RAIN INTENSITY(INCH/HOUR) =  5.05
   TOTAL AREA(ACRES) =     0.01   TOTAL RUNOFF(CFS) =     49.10

 ****************************************************************************
   FLOW PROCESS FROM NODE     98.00 TO NODE     94.00 IS CODE =  53
 ----------------------------------------------------------------------------
   >>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    491.00  DOWNSTREAM(FEET) =    483.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =    90.00   CHANNEL SLOPE =  0.0889
   SLOPE ADJUSTMENT CURVE USED:
   EFFECTIVE SLOPE = .0889 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   CHANNEL FLOW THRU SUBAREA(CFS) =      49.10
   FLOW VELOCITY(FEET/SEC) =   6.11 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   TRAVEL TIME(MIN.) =   0.25   Tc(MIN.) =   10.25
   LONGEST FLOWPATH FROM NODE      0.00 TO NODE     94.00 =      90.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     94.00 TO NODE     94.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   10.25
   RAINFALL INTENSITY(INCH/HR) =   4.98
   TOTAL STREAM AREA(ACRES) =     0.01
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     49.10

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1        0.40     5.87        7.131          0.16
       2       49.10    10.25        4.976          0.01

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY

Page 2



E1.TXT
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1       28.51     5.87       7.131
       2       49.38    10.25       4.976

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      49.38   Tc(MIN.) =   10.25
   TOTAL AREA(ACRES) =        0.2
   LONGEST FLOWPATH FROM NODE      0.00 TO NODE     94.00 =      90.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     94.00 TO NODE     92.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    483.00  DOWNSTREAM(FEET) =    460.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   360.00   CHANNEL SLOPE =  0.0639
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.793
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3400
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      51.18
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   9.76
   AVERAGE FLOW DEPTH(FEET) =   1.03   TRAVEL TIME(MIN.) =   0.61
   Tc(MIN.) =   10.86
   SUBAREA AREA(ACRES) =     2.18       SUBAREA RUNOFF(CFS) =    3.55
   AREA-AVERAGE RUNOFF COEFFICIENT =  4.473
   TOTAL AREA(ACRES) =        2.4         PEAK FLOW RATE(CFS) =      50.37

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  1.03   FLOW VELOCITY(FEET/SEC.) =   9.70
   LONGEST FLOWPATH FROM NODE      0.00 TO NODE     92.00 =     450.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     92.00 TO NODE     90.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    460.00  DOWNSTREAM(FEET) =    457.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   165.00   CHANNEL SLOPE =  0.0182
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.670
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3400
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      52.23
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   6.19
   AVERAGE FLOW DEPTH(FEET) =   1.44   TRAVEL TIME(MIN.) =   0.44
   Tc(MIN.) =   11.31
   SUBAREA AREA(ACRES) =     2.33       SUBAREA RUNOFF(CFS) =    3.70
   AREA-AVERAGE RUNOFF COEFFICIENT =  2.415
   TOTAL AREA(ACRES) =        4.7         PEAK FLOW RATE(CFS) =      52.79

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  1.44   FLOW VELOCITY(FEET/SEC.) =   6.20
   LONGEST FLOWPATH FROM NODE      0.00 TO NODE     90.00 =     615.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     90.00 TO NODE     88.00 IS CODE =  51
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 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    457.00  DOWNSTREAM(FEET) =    418.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   580.00   CHANNEL SLOPE =  0.0672
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.433
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3000
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      55.38
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  10.16
   AVERAGE FLOW DEPTH(FEET) =   1.06   TRAVEL TIME(MIN.) =   0.95
   Tc(MIN.) =   12.26
   SUBAREA AREA(ACRES) =     3.89       SUBAREA RUNOFF(CFS) =    5.17
   AREA-AVERAGE RUNOFF COEFFICIENT =  1.455
   TOTAL AREA(ACRES) =        8.6         PEAK FLOW RATE(CFS) =      55.28

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  1.06   FLOW VELOCITY(FEET/SEC.) =  10.14
   LONGEST FLOWPATH FROM NODE      0.00 TO NODE     88.00 =    1195.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     88.00 TO NODE     82.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    418.00  DOWNSTREAM(FEET) =    352.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   480.00   CHANNEL SLOPE =  0.1375
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.297
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3000
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      56.24
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  13.22
   AVERAGE FLOW DEPTH(FEET) =   0.89   TRAVEL TIME(MIN.) =   0.60
   Tc(MIN.) =   12.86
   SUBAREA AREA(ACRES) =     1.49       SUBAREA RUNOFF(CFS) =    1.92
   AREA-AVERAGE RUNOFF COEFFICIENT =  1.284
   TOTAL AREA(ACRES) =       10.1         PEAK FLOW RATE(CFS) =      55.51

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.88   FLOW VELOCITY(FEET/SEC.) =  13.21
   LONGEST FLOWPATH FROM NODE      0.00 TO NODE     82.00 =    1675.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     82.00 TO NODE     82.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   12.86
   RAINFALL INTENSITY(INCH/HR) =   4.30
   TOTAL STREAM AREA(ACRES) =    10.06
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     55.51

 ****************************************************************************
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   FLOW PROCESS FROM NODE     91.00 TO NODE     89.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .9000
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    40.00
   UPSTREAM ELEVATION(FEET) =    606.40
   DOWNSTREAM ELEVATION(FEET) =    604.50
   ELEVATION DIFFERENCE(FEET) =      1.90
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.355
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.57
   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.57

 ****************************************************************************
   FLOW PROCESS FROM NODE     89.00 TO NODE     87.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  604.50  DOWNSTREAM ELEVATION(FEET) =  558.10
   STREET LENGTH(FEET) =   350.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.80
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.24
     HALFSTREET FLOOD WIDTH(FEET) =    5.78
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    6.41
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.55
   STREET FLOW TRAVEL TIME(MIN.) =   0.91   Tc(MIN.) =    2.27
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .5400
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.551
   SUBAREA AREA(ACRES) =    2.45      SUBAREA RUNOFF(CFS) =   10.46
   TOTAL AREA(ACRES) =        2.5        PEAK FLOW RATE(CFS) =      11.03

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.29   HALFSTREET FLOOD WIDTH(FEET) =   7.97
   FLOW VELOCITY(FEET/SEC.) =  7.31   DEPTH*VELOCITY(FT*FT/SEC.) =   2.09
   LONGEST FLOWPATH FROM NODE     91.00 TO NODE     87.00 =     390.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     87.00 TO NODE     86.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
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   ELEVATION DATA: UPSTREAM(FEET) =   554.10  DOWNSTREAM(FEET) =   552.20
   FLOW LENGTH(FEET) =   190.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  13.4 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.83
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      11.03
   PIPE TRAVEL TIME(MIN.) =   0.46    Tc(MIN.) =    2.73
   LONGEST FLOWPATH FROM NODE     91.00 TO NODE     86.00 =     580.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     86.00 TO NODE     84.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    552.20  DOWNSTREAM(FEET) =    386.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   830.00   CHANNEL SLOPE =  0.2002
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3200
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      16.44
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  10.52
   AVERAGE FLOW DEPTH(FEET) =   0.41   TRAVEL TIME(MIN.) =   1.31
   Tc(MIN.) =    4.04
   SUBAREA AREA(ACRES) =     4.28       SUBAREA RUNOFF(CFS) =   10.83
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.406
   TOTAL AREA(ACRES) =        6.8         PEAK FLOW RATE(CFS) =      21.85

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.48   FLOW VELOCITY(FEET/SEC.) =  11.39
   LONGEST FLOWPATH FROM NODE     91.00 TO NODE     84.00 =    1410.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     84.00 TO NODE     82.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    386.00  DOWNSTREAM(FEET) =    352.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   275.00   CHANNEL SLOPE =  0.1236
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3000
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      22.55
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   9.78
   AVERAGE FLOW DEPTH(FEET) =   0.56   TRAVEL TIME(MIN.) =   0.47
   Tc(MIN.) =    4.51
   SUBAREA AREA(ACRES) =     0.59       SUBAREA RUNOFF(CFS) =    1.40
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.398
   TOTAL AREA(ACRES) =        7.4         PEAK FLOW RATE(CFS) =      23.25

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.57   FLOW VELOCITY(FEET/SEC.) =   9.87
   LONGEST FLOWPATH FROM NODE     91.00 TO NODE     82.00 =    1685.00 FEET.
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 ****************************************************************************
   FLOW PROCESS FROM NODE     82.00 TO NODE     82.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =    4.51
   RAINFALL INTENSITY(INCH/HR) =   7.90
   TOTAL STREAM AREA(ACRES) =     7.40
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     23.25

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1       55.51    12.86        4.297         10.06
       2       23.25     4.51        7.904          7.40

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1       53.43     4.51       7.904
       2       68.15    12.86       4.297

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      68.15   Tc(MIN.) =   12.86
   TOTAL AREA(ACRES) =       17.5
   LONGEST FLOWPATH FROM NODE     91.00 TO NODE     82.00 =    1685.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     82.00 TO NODE     74.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    352.00  DOWNSTREAM(FEET) =    337.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   165.00   CHANNEL SLOPE =  0.0909
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.249
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3000
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      68.83
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  12.01
   AVERAGE FLOW DEPTH(FEET) =   1.10   TRAVEL TIME(MIN.) =   0.23
   Tc(MIN.) =   13.09
   SUBAREA AREA(ACRES) =     1.06       SUBAREA RUNOFF(CFS) =    1.35
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.873
   TOTAL AREA(ACRES) =       18.5         PEAK FLOW RATE(CFS) =      68.73

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  1.10   FLOW VELOCITY(FEET/SEC.) =  11.99
   LONGEST FLOWPATH FROM NODE     91.00 TO NODE     74.00 =    1850.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     74.00 TO NODE     74.00 IS CODE =  10
 ----------------------------------------------------------------------------
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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 ============================================================================

 ****************************************************************************
   FLOW PROCESS FROM NODE     81.00 TO NODE     79.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .9000
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    53.00
   UPSTREAM ELEVATION(FEET) =    443.80
   DOWNSTREAM ELEVATION(FEET) =    443.20
   ELEVATION DIFFERENCE(FEET) =      0.60
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.515
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.85
   TOTAL AREA(ACRES) =      0.12   TOTAL RUNOFF(CFS) =      0.85

 ****************************************************************************
   FLOW PROCESS FROM NODE     79.00 TO NODE     78.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  443.20  DOWNSTREAM ELEVATION(FEET) =  440.00
   STREET LENGTH(FEET) =   440.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.84
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.35
     HALFSTREET FLOOD WIDTH(FEET) =   11.29
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.04
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.72
   STREET FLOW TRAVEL TIME(MIN.) =   3.60   Tc(MIN.) =    6.11
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.945
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .9000
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.900
   SUBAREA AREA(ACRES) =    0.63      SUBAREA RUNOFF(CFS) =    3.94
   TOTAL AREA(ACRES) =        0.8        PEAK FLOW RATE(CFS) =       4.69

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.40   HALFSTREET FLOOD WIDTH(FEET) =  13.87
   FLOW VELOCITY(FEET/SEC.) =  2.30   DEPTH*VELOCITY(FT*FT/SEC.) =   0.93
   LONGEST FLOWPATH FROM NODE     81.00 TO NODE     78.00 =     493.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     78.00 TO NODE     76.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
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   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    440.00  DOWNSTREAM(FEET) =    391.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   325.00   CHANNEL SLOPE =  0.1508
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.417
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.92
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   6.80
   AVERAGE FLOW DEPTH(FEET) =   0.25   TRAVEL TIME(MIN.) =   0.80
   Tc(MIN.) =    6.91
   SUBAREA AREA(ACRES) =     1.09       SUBAREA RUNOFF(CFS) =    2.45
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.574
   TOTAL AREA(ACRES) =        1.8         PEAK FLOW RATE(CFS) =       6.78

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.27   FLOW VELOCITY(FEET/SEC.) =   7.10
   LONGEST FLOWPATH FROM NODE     81.00 TO NODE     76.00 =     818.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     76.00 TO NODE     76.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =    6.91
   RAINFALL INTENSITY(INCH/HR) =   6.42
   TOTAL STREAM AREA(ACRES) =     1.84
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      6.78

 ****************************************************************************
   FLOW PROCESS FROM NODE     77.00 TO NODE     77.00 IS CODE =   7
 ----------------------------------------------------------------------------
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<
 ============================================================================
   USER-SPECIFIED VALUES ARE AS FOLLOWS:
   TC(MIN) =  15.00   RAIN INTENSITY(INCH/HOUR) =  3.89
   TOTAL AREA(ACRES) =     0.00   TOTAL RUNOFF(CFS) =    500.00

 ****************************************************************************
   FLOW PROCESS FROM NODE     77.00 TO NODE     76.00 IS CODE =  53
 ----------------------------------------------------------------------------
   >>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    415.00  DOWNSTREAM(FEET) =    391.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   130.00   CHANNEL SLOPE =  0.1846
   SLOPE ADJUSTMENT CURVE USED:
   EFFECTIVE SLOPE = .1523 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   CHANNEL FLOW THRU SUBAREA(CFS) =     500.00
   FLOW VELOCITY(FEET/SEC) =  17.31 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   TRAVEL TIME(MIN.) =   0.13   Tc(MIN.) =   15.13
   LONGEST FLOWPATH FROM NODE     91.00 TO NODE     76.00 =    1815.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     76.00 TO NODE     76.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

Page 9



E1.TXT
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   15.13
   RAINFALL INTENSITY(INCH/HR) =   3.87
   TOTAL STREAM AREA(ACRES) =     0.00
   PEAK FLOW RATE(CFS) AT CONFLUENCE =    500.00

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1        6.78     6.91        6.417          1.84
       2      500.00    15.13        3.871          0.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1      235.10     6.91       6.417
       2      504.09    15.13       3.871

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     504.09   Tc(MIN.) =   15.13
   TOTAL AREA(ACRES) =        1.8
   LONGEST FLOWPATH FROM NODE     91.00 TO NODE     76.00 =    1815.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     76.00 TO NODE     74.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    391.00  DOWNSTREAM(FEET) =    337.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1050.00   CHANNEL SLOPE =  0.0514
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.704
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3400
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     510.64
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  16.43
   AVERAGE FLOW DEPTH(FEET) =   3.26   TRAVEL TIME(MIN.) =   1.06
   Tc(MIN.) =   16.19
   SUBAREA AREA(ACRES) =    10.28       SUBAREA RUNOFF(CFS) =   12.95
   AREA-AVERAGE RUNOFF COEFFICIENT = 10.977
   TOTAL AREA(ACRES) =       12.1         PEAK FLOW RATE(CFS) =     504.09

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  3.25   FLOW VELOCITY(FEET/SEC.) =  16.37
   LONGEST FLOWPATH FROM NODE     91.00 TO NODE     74.00 =    2865.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     74.00 TO NODE     74.00 IS CODE =  11
 ----------------------------------------------------------------------------
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<
 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY     AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)
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       1      504.09    16.19       3.704       12.12
   LONGEST FLOWPATH FROM NODE     91.00 TO NODE     74.00 =    2865.00 FEET.

   ** MEMORY BANK #  1 CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY     AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)
       1       68.73    13.09       4.249       18.52
   LONGEST FLOWPATH FROM NODE     91.00 TO NODE     74.00 =    1850.00 FEET.

   ** PEAK FLOW RATE TABLE **
   STREAM    RUNOFF       Tc      INTENSITY
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)
       1     476.31      13.09        4.249
       2     564.02      16.19        3.704

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     564.02   Tc(MIN.) =   16.19
   TOTAL AREA(ACRES) =       30.6

 ****************************************************************************
   FLOW PROCESS FROM NODE     74.00 TO NODE     70.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    337.00  DOWNSTREAM(FEET) =    335.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =    75.00   CHANNEL SLOPE =  0.0267
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.691
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     564.39
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  13.17
   AVERAGE FLOW DEPTH(FEET) =   3.94   TRAVEL TIME(MIN.) =   0.09
   Tc(MIN.) =   16.29
   SUBAREA AREA(ACRES) =     0.58       SUBAREA RUNOFF(CFS) =    0.75
   AREA-AVERAGE RUNOFF COEFFICIENT =  4.786
   TOTAL AREA(ACRES) =       31.2         PEAK FLOW RATE(CFS) =     564.02

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  3.94   FLOW VELOCITY(FEET/SEC.) =  13.16
   LONGEST FLOWPATH FROM NODE     91.00 TO NODE     70.00 =    2940.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     70.00 TO NODE     70.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   16.29
   RAINFALL INTENSITY(INCH/HR) =   3.69
   TOTAL STREAM AREA(ACRES) =    31.22
   PEAK FLOW RATE(CFS) AT CONFLUENCE =    564.02

 ****************************************************************************
   FLOW PROCESS FROM NODE     75.00 TO NODE     74.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
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   USER-SPECIFIED RUNOFF COEFFICIENT = .9000
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    93.50
   UPSTREAM ELEVATION(FEET) =    606.40
   DOWNSTREAM ELEVATION(FEET) =    603.50
   ELEVATION DIFFERENCE(FEET) =      2.90
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.387
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      1.14
   TOTAL AREA(ACRES) =      0.16   TOTAL RUNOFF(CFS) =      1.14

 ****************************************************************************
   FLOW PROCESS FROM NODE     74.00 TO NODE     73.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  603.50  DOWNSTREAM ELEVATION(FEET) =  570.60
   STREET LENGTH(FEET) =   310.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.45
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.24
     HALFSTREET FLOOD WIDTH(FEET) =    5.92
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.82
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.42
   STREET FLOW TRAVEL TIME(MIN.) =   0.89   Tc(MIN.) =    3.27
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .5400
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.566
   SUBAREA AREA(ACRES) =    2.02      SUBAREA RUNOFF(CFS) =    8.62
   TOTAL AREA(ACRES) =        2.2        PEAK FLOW RATE(CFS) =       9.76

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.29   HALFSTREET FLOOD WIDTH(FEET) =   7.97
   FLOW VELOCITY(FEET/SEC.) =  6.47   DEPTH*VELOCITY(FT*FT/SEC.) =   1.85
   LONGEST FLOWPATH FROM NODE     75.00 TO NODE     73.00 =     403.50 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     73.00 TO NODE     72.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   564.60  DOWNSTREAM(FEET) =   559.00
   FLOW LENGTH(FEET) =    95.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   8.0 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  12.96
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   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       9.76
   PIPE TRAVEL TIME(MIN.) =   0.12    Tc(MIN.) =    3.40
   LONGEST FLOWPATH FROM NODE     75.00 TO NODE     72.00 =     498.50 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     72.00 TO NODE     70.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    555.00  DOWNSTREAM(FEET) =    335.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1385.00   CHANNEL SLOPE =  0.1588
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.214
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3000
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      16.92
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   9.77
   AVERAGE FLOW DEPTH(FEET) =   0.45   TRAVEL TIME(MIN.) =   2.36
   Tc(MIN.) =    5.76
   SUBAREA AREA(ACRES) =     6.44       SUBAREA RUNOFF(CFS) =   13.94
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.367
   TOTAL AREA(ACRES) =        8.6         PEAK FLOW RATE(CFS) =      22.85

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.53   FLOW VELOCITY(FEET/SEC.) =  10.63
   LONGEST FLOWPATH FROM NODE     75.00 TO NODE     70.00 =    1883.50 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     70.00 TO NODE     70.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =    5.76
   RAINFALL INTENSITY(INCH/HR) =   7.21
   TOTAL STREAM AREA(ACRES) =     8.62
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     22.85

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1      564.02    16.29        3.691         31.22
       2       22.85     5.76        7.214          8.62

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1      222.37     5.76       7.214
       2      575.70    16.29       3.691

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =     575.70   Tc(MIN.) =   16.29
   TOTAL AREA(ACRES) =       39.8
   LONGEST FLOWPATH FROM NODE     91.00 TO NODE     70.00 =    2940.00 FEET.
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 ****************************************************************************
   FLOW PROCESS FROM NODE     70.00 TO NODE     68.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    335.00  DOWNSTREAM(FEET) =    323.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   750.00   CHANNEL SLOPE =  0.0160
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.533
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3000
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     579.48
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  10.96
   AVERAGE FLOW DEPTH(FEET) =   4.45   TRAVEL TIME(MIN.) =   1.14
   Tc(MIN.) =   17.43
   SUBAREA AREA(ACRES) =     7.12       SUBAREA RUNOFF(CFS) =    7.55
   AREA-AVERAGE RUNOFF COEFFICIENT =  3.295
   TOTAL AREA(ACRES) =       47.0         PEAK FLOW RATE(CFS) =     575.70

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  4.44   FLOW VELOCITY(FEET/SEC.) =  10.93
   LONGEST FLOWPATH FROM NODE     91.00 TO NODE     68.00 =    3690.00 FEET.
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =       47.0  TC(MIN.) =     17.43
   PEAK FLOW RATE(CFS)   =     575.70
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS

� 

Page 14



Job Name:  Sweetwater Vistas Date: 7/10/15

Job #: 2780-002 Run Name:

E2.dat

Code Elev 1 Elev 2 Length C Area Comments

(feet) (feet) (feet) Factor (ac.) 1 2 3

50 48 2 440.6 440 55 0.9 0.07

48 42 6 440.0 362.0 1,750 0.9 2.49 ONE SIDE

42 42 1 1 OF 2

46 44 2 442.3 442.0 50 0.35 0.12

44 42 5 442.0 362.0 1,300 0.31 3.90

42 42 1  2 OF 2

42 36 6 362.0 313.0 800 0.6 2.34 50% IMP. 1 SIDE

36 36 1

40 38 2 390.5 390.0 55 0.9 0.07

38 36 6 390.0 313.0 930 0.9 1.19 ONE SIDE

36 36 1 2 OF 2

36 34 6 313.0 296.0 375 0.54 1.00 40% IMP

11.18

Node to Node BANK



E2.TXT
 ____________________________________________________________________________
 ****************************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
                          2003,1985,1981 HYDROLOGY MANUAL
          (c) Copyright 1982-2010 Advanced Engineering Software (aes)
              Ver. 17.0 Release Date: 07/01/2010  License ID 1355

                            Analysis prepared by:

                            FUSCOE ENGINEERING INC                           
                                                                             
                                                                             
                                                                             

  ************************** DESCRIPTION OF STUDY **************************
 * SWEETWATER VISTAS                                                        *
 * EXISTING HYDROLOGY                                                       *
 * RUN 2                                                                    *
  **************************************************************************

   FILE NAME: E2.DAT                                            
   TIME/DATE OF STUDY: 15:17 07/10/2015
 ----------------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ----------------------------------------------------------------------------
   2003 SAN DIEGO MANUAL CRITERIA

   USER SPECIFIED STORM EVENT(YEAR) = 100.00
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.000
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
 ===  =====  =========  =================  ======  ===== ====== ===== =======
   1   30.0     20.0    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.50 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 ****************************************************************************
   FLOW PROCESS FROM NODE     50.00 TO NODE     48.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .9000
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    55.00
   UPSTREAM ELEVATION(FEET) =    440.60
   DOWNSTREAM ELEVATION(FEET) =    440.00
   ELEVATION DIFFERENCE(FEET) =      0.60
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.594
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904
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   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.50
   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.50

 ****************************************************************************
   FLOW PROCESS FROM NODE     48.00 TO NODE     42.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  440.00  DOWNSTREAM ELEVATION(FEET) =  362.00
   STREET LENGTH(FEET) =  1750.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       7.05
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.35
     HALFSTREET FLOOD WIDTH(FEET) =   11.29
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.06
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.78
   STREET FLOW TRAVEL TIME(MIN.) =   5.77   Tc(MIN.) =    8.36
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.674
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .9000
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.900
   SUBAREA AREA(ACRES) =    2.49      SUBAREA RUNOFF(CFS) =   12.72
   TOTAL AREA(ACRES) =        2.6        PEAK FLOW RATE(CFS) =      13.07

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.42   HALFSTREET FLOOD WIDTH(FEET) =  14.49
   FLOW VELOCITY(FEET/SEC.) =  5.89   DEPTH*VELOCITY(FT*FT/SEC.) =   2.45
   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     42.00 =    1805.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     42.00 TO NODE     42.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =    8.36
   RAINFALL INTENSITY(INCH/HR) =   5.67
   TOTAL STREAM AREA(ACRES) =     2.56
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     13.07

 ****************************************************************************
   FLOW PROCESS FROM NODE     46.00 TO NODE     44.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
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   INITIAL SUBAREA FLOW-LENGTH(FEET) =    50.00
   UPSTREAM ELEVATION(FEET) =    442.30
   DOWNSTREAM ELEVATION(FEET) =    442.00
   ELEVATION DIFFERENCE(FEET) =      0.30
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =   11.318
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.667
   SUBAREA RUNOFF(CFS) =      0.20
   TOTAL AREA(ACRES) =      0.12   TOTAL RUNOFF(CFS) =      0.20

 ****************************************************************************
   FLOW PROCESS FROM NODE     44.00 TO NODE     42.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    442.00  DOWNSTREAM(FEET) =    362.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1300.00   CHANNEL SLOPE =  0.0615
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.561
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .3100
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.41
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   3.68
   AVERAGE FLOW DEPTH(FEET) =   0.19   TRAVEL TIME(MIN.) =   5.89
   Tc(MIN.) =   17.21
   SUBAREA AREA(ACRES) =     3.90       SUBAREA RUNOFF(CFS) =    4.31
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.311
   TOTAL AREA(ACRES) =        4.0         PEAK FLOW RATE(CFS) =       4.46

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.27   FLOW VELOCITY(FEET/SEC.) =   4.63
   LONGEST FLOWPATH FROM NODE     46.00 TO NODE     42.00 =    1350.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     42.00 TO NODE     42.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   17.21
   RAINFALL INTENSITY(INCH/HR) =   3.56
   TOTAL STREAM AREA(ACRES) =     4.02
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.46

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1       13.07     8.36        5.674          2.56
       2        4.46    17.21        3.561          4.02

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1       15.24     8.36       5.674
       2       12.66    17.21       3.561
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      15.24   Tc(MIN.) =    8.36
   TOTAL AREA(ACRES) =        6.6
   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     42.00 =    1805.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     42.00 TO NODE     36.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  362.00  DOWNSTREAM ELEVATION(FEET) =  313.00
   STREET LENGTH(FEET) =   800.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      18.74
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.44
     HALFSTREET FLOOD WIDTH(FEET) =   15.74
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    7.22
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.18
   STREET FLOW TRAVEL TIME(MIN.) =   1.85   Tc(MIN.) =   10.21
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.989
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .6000
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.556
   SUBAREA AREA(ACRES) =    2.34      SUBAREA RUNOFF(CFS) =    7.00
   TOTAL AREA(ACRES) =        8.9        PEAK FLOW RATE(CFS) =      24.74

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.48   HALFSTREET FLOOD WIDTH(FEET) =  17.54
   FLOW VELOCITY(FEET/SEC.) =  7.74   DEPTH*VELOCITY(FT*FT/SEC.) =   3.69
   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     36.00 =    2605.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     36.00 TO NODE     36.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   10.21
   RAINFALL INTENSITY(INCH/HR) =   4.99
   TOTAL STREAM AREA(ACRES) =     8.92
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     24.74

 ****************************************************************************
   FLOW PROCESS FROM NODE     40.00 TO NODE     38.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .9000
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   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    55.00
   UPSTREAM ELEVATION(FEET) =    390.50
   DOWNSTREAM ELEVATION(FEET) =    390.00
   ELEVATION DIFFERENCE(FEET) =      0.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.756
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.50
   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.50

 ****************************************************************************
   FLOW PROCESS FROM NODE     38.00 TO NODE     36.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  390.00  DOWNSTREAM ELEVATION(FEET) =  313.00
   STREET LENGTH(FEET) =   930.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.52
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.29
     HALFSTREET FLOOD WIDTH(FEET) =    8.11
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.83
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.68
   STREET FLOW TRAVEL TIME(MIN.) =   2.66   Tc(MIN.) =    5.41
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.510
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .9000
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.900
   SUBAREA AREA(ACRES) =    1.19      SUBAREA RUNOFF(CFS) =    8.04
   TOTAL AREA(ACRES) =        1.3        PEAK FLOW RATE(CFS) =       8.52

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.34   HALFSTREET FLOOD WIDTH(FEET) =  10.74
   FLOW VELOCITY(FEET/SEC.) =  6.69   DEPTH*VELOCITY(FT*FT/SEC.) =   2.28
   LONGEST FLOWPATH FROM NODE     40.00 TO NODE     36.00 =     985.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     36.00 TO NODE     36.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =    5.41
   RAINFALL INTENSITY(INCH/HR) =   7.51
   TOTAL STREAM AREA(ACRES) =     1.26
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      8.52
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   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1       24.74    10.21        4.989          8.92
       2        8.52     5.41        7.510          1.26

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1       24.95     5.41       7.510
       2       30.40    10.21       4.989

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      30.40   Tc(MIN.) =   10.21
   TOTAL AREA(ACRES) =       10.2
   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     36.00 =    2605.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     36.00 TO NODE     34.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  313.00  DOWNSTREAM ELEVATION(FEET) =  296.00
   STREET LENGTH(FEET) =   375.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      31.67
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.54
     HALFSTREET FLOOD WIDTH(FEET) =   22.33
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    7.27
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.90
   STREET FLOW TRAVEL TIME(MIN.) =   0.86   Tc(MIN.) =   11.07
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.735
   *USER SPECIFIED(SUBAREA):
   USER-SPECIFIED RUNOFF COEFFICIENT = .5400
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.593
   SUBAREA AREA(ACRES) =    1.00      SUBAREA RUNOFF(CFS) =    2.56
   TOTAL AREA(ACRES) =       11.2        PEAK FLOW RATE(CFS) =      31.41

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.53   HALFSTREET FLOOD WIDTH(FEET) =  22.17
   FLOW VELOCITY(FEET/SEC.) =  7.27   DEPTH*VELOCITY(FT*FT/SEC.) =   3.89
   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     34.00 =    2980.00 FEET.
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =       11.2  TC(MIN.) =     11.07
   PEAK FLOW RATE(CFS)   =      31.41
 ============================================================================
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 ============================================================================
   END OF RATIONAL METHOD ANALYSIS

� 
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APPENDIX 4: AES PROPOSED HYDROLOGY ANALYSIS 

                       (SEE APPENDIX 7-PROPOSED DRAINAGE MAP) 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Job Name: Sweetwater Vistas Date: 8/09/16

Job #: 2780-002 Run Name:

P1.DAT

Code Elev 1 Elev 2 Length C Area Comments

(feet) (feet) (feet) Factor (ac.) 1 2 3

99 98 2 490 488 70 0.9 0.07

98 97 6 488 464 430 0.82 0.46 1 SIDE OF STREET

97 97 1 1 OF 2

96 95 2 489 489 40 0.9 0.04

95 97 6 489 464 435 0.82 0.31 1 SIDE OF STREET

97 97 1 2 OF 2

97 94 3 458 446 410

94 94 1 1 OF 3

93 92 2 464 463 70 0.81 0.12

92 94 6 463 454 328 0.81 0.56 1 SIDE OF STREET

94 94 1 2 OF 3

91 90 2 464 463 75 0.81 0.05

90 94 6 463 454 328 0.81 0.23 1 SIDE OF STREET

94 94 1 3 OF 3

94 89 3 448 415 308

89 89 1 1 OF 3

88 87 2 454 451 41 0.81 0.06

87 89 6 451 431 183 0.81 0.16 1 SIDE OF STREET

89 89 1 2 OF 3

86 85 2 454 451 41 0.81 0.03

85 89 6 451 431 175 0.81 0.12 1 SIDE OF STREET

89 89 1 3

89 84 3 425 389.5 435

84 84 1 1 OF 3

83 82 2 431 423 75 0.81 0.05

82 84 6 423 384 520 0.81 0.64 1 SIDE OF STREET

84 84 1 2 OF 3

81 80 2 431 423 70 0.81 0.05

80 84 6 423 390 565 0.81 0.42 1 SIDE OF STREET

84 84 1 3 OF 3

84 79.9 3 384 373 40

79.9 79.9 10 SAVE BANK 1

Node to Node BANK



Job Name:  Sweetwater Vistas Date: 8/09/16

Job #: 2780-002 Run Name:

P1.dat

Code Elev 1 Elev 2 Length C Area Comments

(feet) (feet) (feet) Factor (ac.) 1 2 3

79.8 79.7 2 517 486 90 0.3 0.05

79.7 79.6 5 486 410 555 0.3 0.43

79.6 79.5 3 408 399 225

79.5 79.5 1 1 OF 2

79.4 79.3 2 443 416 75 0.69 0.08

79.3 79.5 5 416 399 475 0.69 3.23

79.5 79.5 1 2 OF 2

79.5 79.9 3 399 373 170

79.9 79.9 11 ADD BANK 1

79.9 79.9 12 CLEAR BANK 1

79.9 79 3 373.0 368.0 175

79 36 5 368.0 335.0 183 0.3

36 36 10 SAVE BANK 1

74 73 2 491 483 70 0.35 0.08

73 67.9 5 483 418 1040 0.35 1.22

67.9 67.9 1 1 OF 2

63 62 2 464 458 80 0.69 0.08

62 67.8 5 458 453 355 0.69 1.87

67.8 67.9 3 452 421 185

67.9 67.9 1 2 of 2

67.9 67 5 421 386 105 *

67 67 1 1 of 3

78 77 2 443.8 443.2 55 0.9 0.12

77 76 6 443.2 440 440 0.9 0.63 1 sided

76 67 5 440 386 370 0.35 1.36

67 67 1 2 of 3

67.5 67.5 7 Q=500 cfs Tc=15 min A=0

67.5 67 5 415 386 190 *

67 67 1 3 of 3

Node to Node BANK



Job Name:  Sweetwater Vistas Date: 8/09/16

Job #: 2780-002 Run Name:

P1.dat

Code Elev 1 Elev 2 Length C Area Comments

(feet) (feet) (feet) Factor (ac.) 1 2 3

67 75 5 392 351 695 0.35 3.97

75 75 10 Save Bank 2

68 66 2 449 411 118 0.3 0.08

66 72 5 411 410 217 0.3 0.26

72 72 1 1 of 3

71 70 2 450 411 82 0.3 0.05

70 72 5 411 410 124 0.3 0.13

72 72 1 2 of 3

72.9 72.8 2 460 456 80 0.69 0.08

72.8 61 5 456 448 360 0.69 3.2

61 72 3 443.0 410.0 95

72 72 1 3 of 3

72 64 3 410 377 95

64 75 5 377 351 150 0.32 0.27

75 75 11 Add Bank 2

75 75 12 Clear Bank 2

75 60 5 351 350 70 0.35 0.61

60 60 1 1 OF 2

59 58 2 440 438.5 75 0.71 0.19

58 57 5 438.5 428 830 0.70 5

57 56 3 428 378 170

56 60 5 373 350 108 0.35 *

60 60 1 2 OF 2

60 55 5 350 337 280 0.35 1.57

55 55 10 SAVE BANK 2

55.9 55.9 7 Q= 49.1     Tc= 10 MINS   A= 0

55.9 55.8 3 482 464 350

55.8 55.8 1 1 OF 2

54 53 2 561 542 75 0.35 0.07

53 52 5 542 473 355 0.35 1.7

52 55.8 3 467 464 45

55.8 55.8 1 2 OF 2

55.8 51 3 464 434 680

51 51 10 SAVE BANK 3

Node to Node BANK



Job Name:  Sweetwater Vistas Date: 8/09/16

Job #: 2780-002 Run Name:

P1.dat

Code Elev 1 Elev 2 Length C Area Comments

(feet) (feet) (feet) Factor (ac.) 1 2 3

50 49 2 606.4 604.5 40 0.9 0.08

49 48 5 604.5 558.1 350 0.9 2.45

48 47 3 552.1 546.2 195

47 46 5 552.2 444 525 0.33 1.67

46 46 1 1 OF 2

45 44 2 606.4 603.5 93.5 0.9 0.16

44 43 5 603.5 570.6 310 0.9 2.02

43 42 3 564.6 559 95

42 46 5 565 444 505 0.3 1.98

46 46 1 2 OF 2

46 51 3 438 434 50

51 51 11 ADD BANK 3

51 51 12 CLEAR BANK 3

51 41 3 434 399 235

41 37 5 399 385 115

37 37 1 1 OF 2

39 38 2 452 434 75 0.3 0.06

38 37 5 434 385 215 0.3 1.08

37 37 1 2 of 2

37 55 5 385 336 420 0.3 2.40

55 55 11 ADD BANK 2

55 55 12 CLEAR BANK 2

55 36 5 336 335 60 0.3 *

36 36 11 ADD BANK 1

36 36 12 CLEAR BANK 1

36 35 5 335 314 760 0.34 7.93

49.53

Node to Node BANK
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 ____________________________________________________________________________

 ****************************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE

             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT

                          2003,1985,1981 HYDROLOGY MANUAL

          (c) Copyright 1982-2014 Advanced Engineering Software (aes)

              Ver. 21.0 Release Date: 06/01/2014  License ID 1355

                            Analysis prepared by:

                              Fuscoe Engineering                             

                       6390 Greenwich Drive, Suite 170                       

                                San Diego, CA                                

                                    92122                                    

  ************************** DESCRIPTION OF STUDY **************************

 * SWEETWATER VISTAS                                                        *

 * PROPOSED HYDROLOGY - NO DETENTION                                        *

 * RUN 1                                                                    *

  **************************************************************************

   FILE NAME: P1.DAT                                            

   TIME/DATE OF STUDY: 09:05 08/10/2016

 ----------------------------------------------------------------------------

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

 ----------------------------------------------------------------------------

   2003 SAN DIEGO MANUAL CRITERIA

   USER SPECIFIED STORM EVENT(YEAR) = 100.00

   6-HOUR DURATION PRECIPITATION (INCHES) =   3.000

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING

      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR

 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)

 ===  =====  =========  =================  ======  ===== ====== ===== =======

   1   30.0     20.0    0.020/0.020/0.020   0.50    1.50 0.0312 0.125 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

     1. Relative Flow-Depth =  0.50 FEET

        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)

     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)

   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN

    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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 ****************************************************************************

   FLOW PROCESS FROM NODE     99.00 TO NODE     98.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    70.00

   UPSTREAM ELEVATION(FEET) =    490.00

   DOWNSTREAM ELEVATION(FEET) =    488.00

   ELEVATION DIFFERENCE(FEET) =      2.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.123

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.50

   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.50

 ****************************************************************************

   FLOW PROCESS FROM NODE     98.00 TO NODE     97.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  488.00  DOWNSTREAM ELEVATION(FEET) =  464.00

   STREET LENGTH(FEET) =   430.00   CURB HEIGHT(INCHES) =  6.0

   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.99

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.25

     HALFSTREET FLOOD WIDTH(FEET) =    5.98

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.18

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.03

   STREET FLOW TRAVEL TIME(MIN.) =   1.72   Tc(MIN.) =    3.84

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   *USER SPECIFIED(SUBAREA):
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   USER-SPECIFIED RUNOFF COEFFICIENT = .8200

   S.C.S. CURVE NUMBER (AMC II) =   0

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.831

   SUBAREA AREA(ACRES) =    0.46      SUBAREA RUNOFF(CFS) =    2.98

   TOTAL AREA(ACRES) =        0.5        PEAK FLOW RATE(CFS) =       3.48

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.28   HALFSTREET FLOOD WIDTH(FEET) =   7.91

   FLOW VELOCITY(FEET/SEC.) =  4.68   DEPTH*VELOCITY(FT*FT/SEC.) =   1.33

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     97.00 =     500.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     97.00 TO NODE     97.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =    3.84

   RAINFALL INTENSITY(INCH/HR) =   7.90

   TOTAL STREAM AREA(ACRES) =     0.53

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.48

 ****************************************************************************

   FLOW PROCESS FROM NODE     96.00 TO NODE     95.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    40.00

   UPSTREAM ELEVATION(FEET) =    489.00

   DOWNSTREAM ELEVATION(FEET) =    488.50

   ELEVATION DIFFERENCE(FEET) =      0.50

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.114

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.28

   TOTAL AREA(ACRES) =      0.04   TOTAL RUNOFF(CFS) =      0.28

 ****************************************************************************

   FLOW PROCESS FROM NODE     95.00 TO NODE     97.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  488.50  DOWNSTREAM ELEVATION(FEET) =  464.00
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   STREET LENGTH(FEET) =   435.00   CURB HEIGHT(INCHES) =  6.0

   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.29

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.22

     HALFSTREET FLOOD WIDTH(FEET) =    4.59

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.92

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.86

   STREET FLOW TRAVEL TIME(MIN.) =   1.85   Tc(MIN.) =    3.96

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8200

   S.C.S. CURVE NUMBER (AMC II) =   0

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.829

   SUBAREA AREA(ACRES) =    0.31      SUBAREA RUNOFF(CFS) =    2.01

   TOTAL AREA(ACRES) =        0.3        PEAK FLOW RATE(CFS) =       2.29

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.26   HALFSTREET FLOOD WIDTH(FEET) =   6.45

   FLOW VELOCITY(FEET/SEC.) =  4.30   DEPTH*VELOCITY(FT*FT/SEC.) =   1.10

   LONGEST FLOWPATH FROM NODE     96.00 TO NODE     97.00 =     475.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     97.00 TO NODE     97.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    3.96

   RAINFALL INTENSITY(INCH/HR) =   7.90

   TOTAL STREAM AREA(ACRES) =     0.35

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.29

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA
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   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1        3.48     3.84        7.904          0.53

       2        2.29     3.96        7.904          0.35

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1        5.70     3.84       7.904

       2        5.77     3.96       7.904

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       5.77   Tc(MIN.) =    3.96

   TOTAL AREA(ACRES) =        0.9

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     97.00 =     500.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     97.00 TO NODE     94.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   458.00  DOWNSTREAM(FEET) =   446.00

   FLOW LENGTH(FEET) =   410.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   7.2 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.72

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       5.77

   PIPE TRAVEL TIME(MIN.) =   0.78    Tc(MIN.) =    4.75

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     94.00 =     910.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     94.00 TO NODE     94.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =    4.75

   RAINFALL INTENSITY(INCH/HR) =   7.90

   TOTAL STREAM AREA(ACRES) =     0.88

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      5.77

 ****************************************************************************

   FLOW PROCESS FROM NODE     93.00 TO NODE     92.00 IS CODE =  21
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 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    70.00

   UPSTREAM ELEVATION(FEET) =    464.00

   DOWNSTREAM ELEVATION(FEET) =    463.00

   ELEVATION DIFFERENCE(FEET) =      1.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.878

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.77

   TOTAL AREA(ACRES) =      0.12   TOTAL RUNOFF(CFS) =      0.77

 ****************************************************************************

   FLOW PROCESS FROM NODE     92.00 TO NODE     94.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  463.00  DOWNSTREAM ELEVATION(FEET) =  454.00

   STREET LENGTH(FEET) =   328.00   CURB HEIGHT(INCHES) =  6.0

   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.45

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.28

     HALFSTREET FLOOD WIDTH(FEET) =    7.91

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.30

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.94

   STREET FLOW TRAVEL TIME(MIN.) =   1.66   Tc(MIN.) =    5.54

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.402

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.810

   SUBAREA AREA(ACRES) =    0.56      SUBAREA RUNOFF(CFS) =    3.36
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   TOTAL AREA(ACRES) =        0.7        PEAK FLOW RATE(CFS) =       4.08

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.32   HALFSTREET FLOOD WIDTH(FEET) =   9.90

   FLOW VELOCITY(FEET/SEC.) =  3.71   DEPTH*VELOCITY(FT*FT/SEC.) =   1.20

   LONGEST FLOWPATH FROM NODE     93.00 TO NODE     94.00 =     398.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     94.00 TO NODE     94.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    5.54

   RAINFALL INTENSITY(INCH/HR) =   7.40

   TOTAL STREAM AREA(ACRES) =     0.68

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.08

 ****************************************************************************

   FLOW PROCESS FROM NODE     91.00 TO NODE     90.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00

   UPSTREAM ELEVATION(FEET) =    464.00

   DOWNSTREAM ELEVATION(FEET) =    463.00

   ELEVATION DIFFERENCE(FEET) =      1.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.968

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

            THE MAXIMUM OVERLAND FLOW LENGTH =    70.00

            (Reference: Table 3-1B of Hydrology Manual)

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.32

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.32

 ****************************************************************************

   FLOW PROCESS FROM NODE     90.00 TO NODE     94.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  463.00  DOWNSTREAM ELEVATION(FEET) =  454.00

Page 7



P1.TXT

   STREET LENGTH(FEET) =   328.00   CURB HEIGHT(INCHES) =  6.0

   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.98

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.22

     HALFSTREET FLOOD WIDTH(FEET) =    4.85

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.77

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.62

   STREET FLOW TRAVEL TIME(MIN.) =   1.97   Tc(MIN.) =    5.94

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.071

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.810

   SUBAREA AREA(ACRES) =    0.23      SUBAREA RUNOFF(CFS) =    1.32

   TOTAL AREA(ACRES) =        0.3        PEAK FLOW RATE(CFS) =       1.60

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.26   HALFSTREET FLOOD WIDTH(FEET) =   6.45

   FLOW VELOCITY(FEET/SEC.) =  3.00   DEPTH*VELOCITY(FT*FT/SEC.) =   0.77

   LONGEST FLOWPATH FROM NODE     91.00 TO NODE     94.00 =     403.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     94.00 TO NODE     94.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE:

   TIME OF CONCENTRATION(MIN.) =    5.94

   RAINFALL INTENSITY(INCH/HR) =   7.07

   TOTAL STREAM AREA(ACRES) =     0.28

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.60

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
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       1        5.77     4.75        7.904          0.88

       2        4.08     5.54        7.402          0.68

       3        1.60     5.94        7.071          0.28

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  3 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       10.55     4.75       7.904

       2       10.98     5.54       7.402

       3       10.66     5.94       7.071

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      10.98   Tc(MIN.) =    5.54

   TOTAL AREA(ACRES) =        1.8

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     94.00 =     910.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     94.00 TO NODE     89.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   448.00  DOWNSTREAM(FEET) =   415.00

   FLOW LENGTH(FEET) =   308.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   7.2 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  16.65

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      10.98

   PIPE TRAVEL TIME(MIN.) =   0.31    Tc(MIN.) =    5.84

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     89.00 =    1218.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     89.00 TO NODE     89.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =    5.84

   RAINFALL INTENSITY(INCH/HR) =   7.15

   TOTAL STREAM AREA(ACRES) =     1.84

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     10.98

 ****************************************************************************
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   FLOW PROCESS FROM NODE     88.00 TO NODE     87.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00

   UPSTREAM ELEVATION(FEET) =    454.00

   DOWNSTREAM ELEVATION(FEET) =    451.00

   ELEVATION DIFFERENCE(FEET) =      3.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.848

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.38

   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS) =      0.38

 ****************************************************************************

   FLOW PROCESS FROM NODE     87.00 TO NODE     89.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  451.00  DOWNSTREAM ELEVATION(FEET) =  431.00

   STREET LENGTH(FEET) =   183.00   CURB HEIGHT(INCHES) =  6.0

   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.90

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.17

     HALFSTREET FLOOD WIDTH(FEET) =    2.00

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.67

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.94

   STREET FLOW TRAVEL TIME(MIN.) =   0.54   Tc(MIN.) =    3.39

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0
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   AREA-AVERAGE RUNOFF COEFFICIENT =  0.810

   SUBAREA AREA(ACRES) =    0.16      SUBAREA RUNOFF(CFS) =    1.02

   TOTAL AREA(ACRES) =        0.2        PEAK FLOW RATE(CFS) =       1.41

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.20   HALFSTREET FLOOD WIDTH(FEET) =   3.86

   FLOW VELOCITY(FEET/SEC.) =  5.28   DEPTH*VELOCITY(FT*FT/SEC.) =   1.07

   LONGEST FLOWPATH FROM NODE     88.00 TO NODE     89.00 =     258.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     89.00 TO NODE     89.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    3.39

   RAINFALL INTENSITY(INCH/HR) =   7.90

   TOTAL STREAM AREA(ACRES) =     0.22

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.41

 ****************************************************************************

   FLOW PROCESS FROM NODE     86.00 TO NODE     85.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    41.00

   UPSTREAM ELEVATION(FEET) =    454.00

   DOWNSTREAM ELEVATION(FEET) =    451.00

   ELEVATION DIFFERENCE(FEET) =      3.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.722

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.19

   TOTAL AREA(ACRES) =      0.03   TOTAL RUNOFF(CFS) =      0.19

 ****************************************************************************

   FLOW PROCESS FROM NODE     85.00 TO NODE     89.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  451.00  DOWNSTREAM ELEVATION(FEET) =  431.00

   STREET LENGTH(FEET) =   175.00   CURB HEIGHT(INCHES) =  6.0

   STREET HALFWIDTH(FEET) = 30.00
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.58

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.16

     HALFSTREET FLOOD WIDTH(FEET) =    1.50

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    6.38

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.00

   STREET FLOW TRAVEL TIME(MIN.) =   0.46   Tc(MIN.) =    2.18

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.810

   SUBAREA AREA(ACRES) =    0.12      SUBAREA RUNOFF(CFS) =    0.77

   TOTAL AREA(ACRES) =        0.1        PEAK FLOW RATE(CFS) =       0.96

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.17   HALFSTREET FLOOD WIDTH(FEET) =   2.33

   FLOW VELOCITY(FEET/SEC.) =  5.57   DEPTH*VELOCITY(FT*FT/SEC.) =   0.96

   LONGEST FLOWPATH FROM NODE     86.00 TO NODE     89.00 =     216.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     89.00 TO NODE     89.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE:

   TIME OF CONCENTRATION(MIN.) =    2.18

   RAINFALL INTENSITY(INCH/HR) =   7.90

   TOTAL STREAM AREA(ACRES) =     0.15

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.96

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1       10.98     5.84        7.148          1.84
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       2        1.41     3.39        7.904          0.22

       3        0.96     2.18        7.904          0.15

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  3 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       11.79     2.18       7.904

       2       12.30     3.39       7.904

       3       13.12     5.84       7.148

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      13.12   Tc(MIN.) =    5.84

   TOTAL AREA(ACRES) =        2.2

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     89.00 =    1218.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     89.00 TO NODE     84.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   425.00  DOWNSTREAM(FEET) =   389.50

   FLOW LENGTH(FEET) =   435.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   8.6 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  15.78

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      13.12

   PIPE TRAVEL TIME(MIN.) =   0.46    Tc(MIN.) =    6.30

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     84.00 =    1653.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     84.00 TO NODE     84.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =    6.30

   RAINFALL INTENSITY(INCH/HR) =   6.81

   TOTAL STREAM AREA(ACRES) =     2.21

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     13.12

 ****************************************************************************

   FLOW PROCESS FROM NODE     83.00 TO NODE     82.00 IS CODE =  21

Page 13



P1.TXT

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00

   UPSTREAM ELEVATION(FEET) =    431.00

   DOWNSTREAM ELEVATION(FEET) =    423.00

   ELEVATION DIFFERENCE(FEET) =      8.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.098

   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.32

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.32

 ****************************************************************************

   FLOW PROCESS FROM NODE     82.00 TO NODE     84.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  423.00  DOWNSTREAM ELEVATION(FEET) =  384.00

   STREET LENGTH(FEET) =   520.00   CURB HEIGHT(INCHES) =  6.0

   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.37

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.25

     HALFSTREET FLOOD WIDTH(FEET) =    6.05

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.89

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.21

   STREET FLOW TRAVEL TIME(MIN.) =   1.77   Tc(MIN.) =    3.87

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0
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   AREA-AVERAGE RUNOFF COEFFICIENT =  0.810

   SUBAREA AREA(ACRES) =    0.64      SUBAREA RUNOFF(CFS) =    4.10

   TOTAL AREA(ACRES) =        0.7        PEAK FLOW RATE(CFS) =       4.42

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.29   HALFSTREET FLOOD WIDTH(FEET) =   8.24

   FLOW VELOCITY(FEET/SEC.) =  5.54   DEPTH*VELOCITY(FT*FT/SEC.) =   1.61

   LONGEST FLOWPATH FROM NODE     83.00 TO NODE     84.00 =     595.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     84.00 TO NODE     84.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    3.87

   RAINFALL INTENSITY(INCH/HR) =   7.90

   TOTAL STREAM AREA(ACRES) =     0.69

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.42

 ****************************************************************************

   FLOW PROCESS FROM NODE     81.00 TO NODE     80.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    70.00

   UPSTREAM ELEVATION(FEET) =    431.00

   DOWNSTREAM ELEVATION(FEET) =    423.00

   ELEVATION DIFFERENCE(FEET) =      8.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.027

   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.32

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.32

 ****************************************************************************

   FLOW PROCESS FROM NODE     80.00 TO NODE     84.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  423.00  DOWNSTREAM ELEVATION(FEET) =  390.00

   STREET LENGTH(FEET) =   565.00   CURB HEIGHT(INCHES) =  6.0
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   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.66

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.23

     HALFSTREET FLOOD WIDTH(FEET) =    5.32

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.15

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.97

   STREET FLOW TRAVEL TIME(MIN.) =   2.27   Tc(MIN.) =    4.30

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.810

   SUBAREA AREA(ACRES) =    0.42      SUBAREA RUNOFF(CFS) =    2.69

   TOTAL AREA(ACRES) =        0.5        PEAK FLOW RATE(CFS) =       3.01

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.27   HALFSTREET FLOOD WIDTH(FEET) =   7.31

   FLOW VELOCITY(FEET/SEC.) =  4.61   DEPTH*VELOCITY(FT*FT/SEC.) =   1.26

   LONGEST FLOWPATH FROM NODE     81.00 TO NODE     84.00 =     635.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     84.00 TO NODE     84.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE:

   TIME OF CONCENTRATION(MIN.) =    4.30

   RAINFALL INTENSITY(INCH/HR) =   7.90

   TOTAL STREAM AREA(ACRES) =     0.47

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.01

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
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       1       13.12     6.30        6.807          2.21

       2        4.42     3.87        7.904          0.69

       3        3.01     4.30        7.904          0.47

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  3 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       18.43     3.87       7.904

       2       18.73     4.30       7.904

       3       19.52     6.30       6.807

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      19.52   Tc(MIN.) =    6.30

   TOTAL AREA(ACRES) =        3.4

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     84.00 =    1653.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     84.00 TO NODE     79.90 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   384.00  DOWNSTREAM(FEET) =   373.00

   FLOW LENGTH(FEET) =    40.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   7.6 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  27.42

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      19.52

   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =    6.33

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     79.90 =    1693.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.90 TO NODE     79.90 IS CODE =  10

 ----------------------------------------------------------------------------

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.80 TO NODE     79.70 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000
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   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    90.00

   UPSTREAM ELEVATION(FEET) =    517.00

   DOWNSTREAM ELEVATION(FEET) =    486.00

   ELEVATION DIFFERENCE(FEET) =     31.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.341

   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.781

   SUBAREA RUNOFF(CFS) =      0.10

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.10

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.70 TO NODE     79.60 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    486.00  DOWNSTREAM(FEET) =    410.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   555.00   CHANNEL SLOPE =  0.1369

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.027

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.43

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.47

   AVERAGE FLOW DEPTH(FEET) =   0.06   TRAVEL TIME(MIN.) =   3.74

   Tc(MIN.) =   10.09

   SUBAREA AREA(ACRES) =     0.43       SUBAREA RUNOFF(CFS) =    0.65

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.300

   TOTAL AREA(ACRES) =        0.5         PEAK FLOW RATE(CFS) =       0.72

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.07   FLOW VELOCITY(FEET/SEC.) =   3.13

   LONGEST FLOWPATH FROM NODE     79.80 TO NODE     79.60 =     645.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.60 TO NODE     79.50 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   407.50  DOWNSTREAM(FEET) =   399.00

   FLOW LENGTH(FEET) =   225.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   2.4 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.26
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   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       0.72

   PIPE TRAVEL TIME(MIN.) =   0.71    Tc(MIN.) =   10.80

   LONGEST FLOWPATH FROM NODE     79.80 TO NODE     79.50 =     870.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.50 TO NODE     79.50 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   10.80

   RAINFALL INTENSITY(INCH/HR) =   4.81

   TOTAL STREAM AREA(ACRES) =     0.48

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.72

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.40 TO NODE     79.30 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .6900

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00

   UPSTREAM ELEVATION(FEET) =    443.00

   DOWNSTREAM ELEVATION(FEET) =    416.00

   ELEVATION DIFFERENCE(FEET) =     27.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.967

   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.44

   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.44

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.30 TO NODE     79.50 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    416.00  DOWNSTREAM(FEET) =    399.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   475.00   CHANNEL SLOPE =  0.0358

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
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   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .6900

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       9.24

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   4.82

   AVERAGE FLOW DEPTH(FEET) =   0.48   TRAVEL TIME(MIN.) =   1.64

   Tc(MIN.) =    4.61

   SUBAREA AREA(ACRES) =     3.23       SUBAREA RUNOFF(CFS) =   17.62

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.690

   TOTAL AREA(ACRES) =        3.3         PEAK FLOW RATE(CFS) =      18.05

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.70   FLOW VELOCITY(FEET/SEC.) =   5.89

   LONGEST FLOWPATH FROM NODE     79.40 TO NODE     79.50 =     550.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.50 TO NODE     79.50 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    4.61

   RAINFALL INTENSITY(INCH/HR) =   7.90

   TOTAL STREAM AREA(ACRES) =     3.31

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     18.05

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1        0.72    10.80        4.810          0.48

       2       18.05     4.61        7.904          3.31

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       18.36     4.61       7.904

       2       11.71    10.80       4.810

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      18.36   Tc(MIN.) =    4.61

   TOTAL AREA(ACRES) =        3.8

   LONGEST FLOWPATH FROM NODE     79.80 TO NODE     79.50 =     870.00 FEET.
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 ****************************************************************************

   FLOW PROCESS FROM NODE     79.50 TO NODE     79.90 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   399.00  DOWNSTREAM(FEET) =   373.00

   FLOW LENGTH(FEET) =   170.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   8.7 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  21.73

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      18.36

   PIPE TRAVEL TIME(MIN.) =   0.13    Tc(MIN.) =    4.74

   LONGEST FLOWPATH FROM NODE     79.80 TO NODE     79.90 =    1040.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.90 TO NODE     79.90 IS CODE =  11

 ----------------------------------------------------------------------------

   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1       18.36     4.74       7.904        3.79

   LONGEST FLOWPATH FROM NODE     79.80 TO NODE     79.90 =    1040.00 FEET.

   ** MEMORY BANK #  1 CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1       19.52     6.33       6.790        3.37

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     79.90 =    1693.00 FEET.

   ** PEAK FLOW RATE TABLE **

   STREAM    RUNOFF       Tc      INTENSITY

   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)

       1      32.98       4.74        7.904

       2      35.29       6.33        6.790

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      35.29   Tc(MIN.) =    6.33

   TOTAL AREA(ACRES) =        7.2

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.90 TO NODE     79.90 IS CODE =  12

 ----------------------------------------------------------------------------

   >>>>>CLEAR MEMORY BANK # 1 <<<<<
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 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.90 TO NODE     79.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   373.00  DOWNSTREAM(FEET) =   368.00

   FLOW LENGTH(FEET) =   175.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  19.1 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  13.16

   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      35.29

   PIPE TRAVEL TIME(MIN.) =   0.22    Tc(MIN.) =    6.55

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     79.00 =    1868.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.00 TO NODE     36.00 IS CODE =  53

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    368.00  DOWNSTREAM(FEET) =    335.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   183.00   CHANNEL SLOPE =  0.1803

   SLOPE ADJUSTMENT CURVE USED:

   EFFECTIVE SLOPE = .1502 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   CHANNEL FLOW THRU SUBAREA(CFS) =      35.29

   FLOW VELOCITY(FEET/SEC) =   7.11 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   0.43   Tc(MIN.) =    6.98

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     36.00 =    2051.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     36.00 TO NODE     36.00 IS CODE =  10

 ----------------------------------------------------------------------------

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE     74.00 TO NODE     73.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    70.00

   UPSTREAM ELEVATION(FEET) =    491.00
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   DOWNSTREAM ELEVATION(FEET) =    483.00

   ELEVATION DIFFERENCE(FEET) =      8.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.243

   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.666

   SUBAREA RUNOFF(CFS) =      0.21

   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.21

 ****************************************************************************

   FLOW PROCESS FROM NODE     73.00 TO NODE     67.90 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    483.00  DOWNSTREAM(FEET) =    418.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =  1040.00   CHANNEL SLOPE =  0.0625

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.714

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.27

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.94

   AVERAGE FLOW DEPTH(FEET) =   0.13   TRAVEL TIME(MIN.) =   5.90

   Tc(MIN.) =   11.14

   SUBAREA AREA(ACRES) =     1.22       SUBAREA RUNOFF(CFS) =    2.01

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.350

   TOTAL AREA(ACRES) =        1.3         PEAK FLOW RATE(CFS) =       2.15

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.18   FLOW VELOCITY(FEET/SEC.) =   3.58

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     67.90 =    1110.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     67.90 TO NODE     67.90 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   11.14

   RAINFALL INTENSITY(INCH/HR) =   4.71

   TOTAL STREAM AREA(ACRES) =     1.30

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.15

 ****************************************************************************

   FLOW PROCESS FROM NODE     63.00 TO NODE     62.00 IS CODE =  21
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 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .6900

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    80.00

   UPSTREAM ELEVATION(FEET) =    464.00

   DOWNSTREAM ELEVATION(FEET) =    458.00

   ELEVATION DIFFERENCE(FEET) =      6.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.372

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.44

   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.44

 ****************************************************************************

   FLOW PROCESS FROM NODE     62.00 TO NODE     67.80 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    458.00  DOWNSTREAM(FEET) =    453.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   355.00   CHANNEL SLOPE =  0.0141

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.537

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .6900

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.32

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.94

   AVERAGE FLOW DEPTH(FEET) =   0.46   TRAVEL TIME(MIN.) =   2.01

   Tc(MIN.) =    5.38

   SUBAREA AREA(ACRES) =     1.87       SUBAREA RUNOFF(CFS) =    9.73

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.690

   TOTAL AREA(ACRES) =        2.0         PEAK FLOW RATE(CFS) =      10.14

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.65   FLOW VELOCITY(FEET/SEC.) =   3.60

   LONGEST FLOWPATH FROM NODE     63.00 TO NODE     67.80 =     435.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     67.80 TO NODE     67.90 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================
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   ELEVATION DATA: UPSTREAM(FEET) =   452.00  DOWNSTREAM(FEET) =   421.00

   FLOW LENGTH(FEET) =   185.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   6.1 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  19.15

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      10.14

   PIPE TRAVEL TIME(MIN.) =   0.16    Tc(MIN.) =    5.54

   LONGEST FLOWPATH FROM NODE     63.00 TO NODE     67.90 =     620.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     67.90 TO NODE     67.90 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    5.54

   RAINFALL INTENSITY(INCH/HR) =   7.40

   TOTAL STREAM AREA(ACRES) =     1.95

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     10.14

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1        2.15    11.14        4.714          1.30

       2       10.14     5.54        7.395          1.95

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       11.21     5.54       7.395

       2        8.61    11.14       4.714

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      11.21   Tc(MIN.) =    5.54

   TOTAL AREA(ACRES) =        3.2

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     67.90 =    1110.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     67.90 TO NODE     67.00 IS CODE =  53

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<
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 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    421.00  DOWNSTREAM(FEET) =    386.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   105.00   CHANNEL SLOPE =  0.3333

   SLOPE ADJUSTMENT CURVE USED:

   EFFECTIVE SLOPE = .2023 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   CHANNEL FLOW THRU SUBAREA(CFS) =      11.21

   FLOW VELOCITY(FEET/SEC) =   5.63 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   0.31   Tc(MIN.) =    5.85

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     67.00 =    1215.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     67.00 TO NODE     67.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =    5.85

   RAINFALL INTENSITY(INCH/HR) =   7.14

   TOTAL STREAM AREA(ACRES) =     3.25

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     11.21

 ****************************************************************************

   FLOW PROCESS FROM NODE     78.00 TO NODE     77.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    55.00

   UPSTREAM ELEVATION(FEET) =    443.80

   DOWNSTREAM ELEVATION(FEET) =    443.20

   ELEVATION DIFFERENCE(FEET) =      0.60

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.594

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.85

   TOTAL AREA(ACRES) =      0.12   TOTAL RUNOFF(CFS) =      0.85

 ****************************************************************************

   FLOW PROCESS FROM NODE     77.00 TO NODE     76.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  443.20  DOWNSTREAM ELEVATION(FEET) =  440.00

   STREET LENGTH(FEET) =   440.00   CURB HEIGHT(INCHES) =  6.0
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   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.82

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.35

     HALFSTREET FLOOD WIDTH(FEET) =   11.21

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.05

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.72

   STREET FLOW TRAVEL TIME(MIN.) =   3.57   Tc(MIN.) =    6.16

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.905

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.900

   SUBAREA AREA(ACRES) =    0.63      SUBAREA RUNOFF(CFS) =    3.92

   TOTAL AREA(ACRES) =        0.8        PEAK FLOW RATE(CFS) =       4.66

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.40   HALFSTREET FLOOD WIDTH(FEET) =  13.79

   FLOW VELOCITY(FEET/SEC.) =  2.31   DEPTH*VELOCITY(FT*FT/SEC.) =   0.93

   LONGEST FLOWPATH FROM NODE     78.00 TO NODE     76.00 =     495.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     76.00 TO NODE     67.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    440.00  DOWNSTREAM(FEET) =    386.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   370.00   CHANNEL SLOPE =  0.1459

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.325

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       6.18

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   6.86

   AVERAGE FLOW DEPTH(FEET) =   0.26   TRAVEL TIME(MIN.) =   0.90
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   Tc(MIN.) =    7.06

   SUBAREA AREA(ACRES) =     1.36       SUBAREA RUNOFF(CFS) =    3.01

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.545

   TOTAL AREA(ACRES) =        2.1         PEAK FLOW RATE(CFS) =       7.28

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.29   FLOW VELOCITY(FEET/SEC.) =   7.15

   LONGEST FLOWPATH FROM NODE     78.00 TO NODE     67.00 =     865.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     67.00 TO NODE     67.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    7.06

   RAINFALL INTENSITY(INCH/HR) =   6.32

   TOTAL STREAM AREA(ACRES) =     2.11

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      7.28

 ****************************************************************************

   FLOW PROCESS FROM NODE     67.50 TO NODE     67.50 IS CODE =   7

 ----------------------------------------------------------------------------

   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

 ============================================================================

   USER-SPECIFIED VALUES ARE AS FOLLOWS:

   TC(MIN) =  15.00   RAIN INTENSITY(INCH/HOUR) =  3.89

   TOTAL AREA(ACRES) =     0.00   TOTAL RUNOFF(CFS) =    500.00

 ****************************************************************************

   FLOW PROCESS FROM NODE     67.50 TO NODE     67.00 IS CODE =  53

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    415.00  DOWNSTREAM(FEET) =    386.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   190.00   CHANNEL SLOPE =  0.1526

   SLOPE ADJUSTMENT CURVE USED:

   EFFECTIVE SLOPE = .1363 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   CHANNEL FLOW THRU SUBAREA(CFS) =     500.00

   FLOW VELOCITY(FEET/SEC) =  16.38 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   0.19   Tc(MIN.) =   15.19

   LONGEST FLOWPATH FROM NODE     81.00 TO NODE     67.00 =     825.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     67.00 TO NODE     67.00 IS CODE =   1

 ----------------------------------------------------------------------------
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   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE:

   TIME OF CONCENTRATION(MIN.) =   15.19

   RAINFALL INTENSITY(INCH/HR) =   3.86

   TOTAL STREAM AREA(ACRES) =     0.00

   PEAK FLOW RATE(CFS) AT CONFLUENCE =    500.00

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1       11.21     5.85        7.140          3.25

       2        7.28     7.06        6.325          2.11

       3      500.00    15.19        3.859          0.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  3 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1      209.90     5.85       7.140

       2      249.68     7.06       6.325

       3      510.50    15.19       3.859

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =     510.50   Tc(MIN.) =   15.19

   TOTAL AREA(ACRES) =        5.4

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     67.00 =    1215.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     67.00 TO NODE     75.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    392.00  DOWNSTREAM(FEET) =    351.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   695.00   CHANNEL SLOPE =  0.0590

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.754

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     513.11

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  17.32
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   AVERAGE FLOW DEPTH(FEET) =   3.17   TRAVEL TIME(MIN.) =   0.67

   Tc(MIN.) =   15.86

   SUBAREA AREA(ACRES) =     3.97       SUBAREA RUNOFF(CFS) =    5.22

   AREA-AVERAGE RUNOFF COEFFICIENT = 14.236

   TOTAL AREA(ACRES) =        9.3         PEAK FLOW RATE(CFS) =     510.50

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  3.16   FLOW VELOCITY(FEET/SEC.) =  17.30

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     75.00 =    1910.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     75.00 TO NODE     75.00 IS CODE =  10

 ----------------------------------------------------------------------------

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE     68.00 TO NODE     66.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   118.00

   UPSTREAM ELEVATION(FEET) =    449.00

   DOWNSTREAM ELEVATION(FEET) =    411.00

   ELEVATION DIFFERENCE(FEET) =     38.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.684

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

            THE MAXIMUM OVERLAND FLOW LENGTH =   100.00

            (Reference: Table 3-1B of Hydrology Manual)

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.554

   SUBAREA RUNOFF(CFS) =      0.16

   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.16

 ****************************************************************************

   FLOW PROCESS FROM NODE     66.00 TO NODE     72.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    411.00  DOWNSTREAM(FEET) =    410.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   217.00   CHANNEL SLOPE =  0.0046

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.693
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   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.35

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.80

   AVERAGE FLOW DEPTH(FEET) =   0.13   TRAVEL TIME(MIN.) =   4.53

   Tc(MIN.) =   11.22

   SUBAREA AREA(ACRES) =     0.26       SUBAREA RUNOFF(CFS) =    0.37

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.300

   TOTAL AREA(ACRES) =        0.3         PEAK FLOW RATE(CFS) =       0.48

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.16   FLOW VELOCITY(FEET/SEC.) =   0.92

   LONGEST FLOWPATH FROM NODE     68.00 TO NODE     72.00 =     335.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     72.00 TO NODE     72.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   11.22

   RAINFALL INTENSITY(INCH/HR) =   4.69

   TOTAL STREAM AREA(ACRES) =     0.34

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.48

 ****************************************************************************

   FLOW PROCESS FROM NODE     71.00 TO NODE     70.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    82.00

   UPSTREAM ELEVATION(FEET) =    450.00

   DOWNSTREAM ELEVATION(FEET) =    411.00

   ELEVATION DIFFERENCE(FEET) =     39.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.053

   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.988

   SUBAREA RUNOFF(CFS) =      0.10

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.10

 ****************************************************************************

   FLOW PROCESS FROM NODE     70.00 TO NODE     72.00 IS CODE =  51

 ----------------------------------------------------------------------------

Page 31



P1.TXT

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    411.00  DOWNSTREAM(FEET) =    410.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   124.00   CHANNEL SLOPE =  0.0081

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.604

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.21

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.84

   AVERAGE FLOW DEPTH(FEET) =   0.08   TRAVEL TIME(MIN.) =   2.47

   Tc(MIN.) =    8.52

   SUBAREA AREA(ACRES) =     0.13       SUBAREA RUNOFF(CFS) =    0.22

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.300

   TOTAL AREA(ACRES) =        0.2         PEAK FLOW RATE(CFS) =       0.30

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.10   FLOW VELOCITY(FEET/SEC.) =   0.93

   LONGEST FLOWPATH FROM NODE     71.00 TO NODE     72.00 =     206.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     72.00 TO NODE     72.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    8.52

   RAINFALL INTENSITY(INCH/HR) =   5.60

   TOTAL STREAM AREA(ACRES) =     0.18

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.30

 ****************************************************************************

   FLOW PROCESS FROM NODE     72.90 TO NODE     72.80 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .6900

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    80.00

   UPSTREAM ELEVATION(FEET) =    460.00

   DOWNSTREAM ELEVATION(FEET) =    456.00

   ELEVATION DIFFERENCE(FEET) =      4.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.860
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    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.44

   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.44

 ****************************************************************************

   FLOW PROCESS FROM NODE     72.80 TO NODE     61.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    456.00  DOWNSTREAM(FEET) =    448.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   360.00   CHANNEL SLOPE =  0.0222

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.567

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .6900

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       8.82

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   4.03

   AVERAGE FLOW DEPTH(FEET) =   0.54   TRAVEL TIME(MIN.) =   1.49

   Tc(MIN.) =    5.35

   SUBAREA AREA(ACRES) =     3.20       SUBAREA RUNOFF(CFS) =   16.71

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.690

   TOTAL AREA(ACRES) =        3.3         PEAK FLOW RATE(CFS) =      17.13

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.77   FLOW VELOCITY(FEET/SEC.) =   4.92

   LONGEST FLOWPATH FROM NODE     72.90 TO NODE     61.00 =     440.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     61.00 TO NODE     72.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   443.00  DOWNSTREAM(FEET) =   410.00

   FLOW LENGTH(FEET) =    95.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   6.7 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  28.83

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      17.13

   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =    5.40

   LONGEST FLOWPATH FROM NODE     72.90 TO NODE     72.00 =     535.00 FEET.

 ****************************************************************************
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   FLOW PROCESS FROM NODE     72.00 TO NODE     72.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE:

   TIME OF CONCENTRATION(MIN.) =    5.40

   RAINFALL INTENSITY(INCH/HR) =   7.52

   TOTAL STREAM AREA(ACRES) =     3.28

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     17.13

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1        0.48    11.22        4.693          0.34

       2        0.30     8.52        5.604          0.18

       3       17.13     5.40        7.518          3.28

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  3 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       17.55     5.40       7.518

       2       13.43     8.52       5.604

       3       11.42    11.22       4.693

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      17.55   Tc(MIN.) =    5.40

   TOTAL AREA(ACRES) =        3.8

   LONGEST FLOWPATH FROM NODE     72.90 TO NODE     72.00 =     535.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     72.00 TO NODE     64.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   410.00  DOWNSTREAM(FEET) =   377.00

   FLOW LENGTH(FEET) =    95.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   6.7 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  29.02

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      17.55

   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =    5.46

Page 34



P1.TXT

   LONGEST FLOWPATH FROM NODE     72.90 TO NODE     64.00 =     630.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     64.00 TO NODE     75.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    377.00  DOWNSTREAM(FEET) =    351.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   150.00   CHANNEL SLOPE =  0.1733

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.262

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3200

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      17.86

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  10.25

   AVERAGE FLOW DEPTH(FEET) =   0.45   TRAVEL TIME(MIN.) =   0.24

   Tc(MIN.) =    5.70

   SUBAREA AREA(ACRES) =     0.27       SUBAREA RUNOFF(CFS) =    0.63

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.616

   TOTAL AREA(ACRES) =        4.1         PEAK FLOW RATE(CFS) =      18.19

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.45   FLOW VELOCITY(FEET/SEC.) =  10.28

   LONGEST FLOWPATH FROM NODE     72.90 TO NODE     75.00 =     780.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     75.00 TO NODE     75.00 IS CODE =  11

 ----------------------------------------------------------------------------

   >>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1       18.19     5.70       7.262        4.07

   LONGEST FLOWPATH FROM NODE     72.90 TO NODE     75.00 =     780.00 FEET.

   ** MEMORY BANK #  2 CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1      510.50    15.86       3.754        9.33

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     75.00 =    1910.00 FEET.

   ** PEAK FLOW RATE TABLE **

   STREAM    RUNOFF       Tc      INTENSITY

Page 35



P1.TXT

   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)

       1     201.72       5.70        7.262

       2     519.91      15.86        3.754

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =     519.91   Tc(MIN.) =   15.86

   TOTAL AREA(ACRES) =       13.4

 ****************************************************************************

   FLOW PROCESS FROM NODE     75.00 TO NODE     75.00 IS CODE =  12

 ----------------------------------------------------------------------------

   >>>>>CLEAR MEMORY BANK # 2 <<<<<

 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE     75.00 TO NODE     60.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    351.00  DOWNSTREAM(FEET) =    350.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =    70.00   CHANNEL SLOPE =  0.0143

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.736

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     520.31

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  10.22

   AVERAGE FLOW DEPTH(FEET) =   4.35   TRAVEL TIME(MIN.) =   0.11

   Tc(MIN.) =   15.98

   SUBAREA AREA(ACRES) =     0.61       SUBAREA RUNOFF(CFS) =    0.80

   AREA-AVERAGE RUNOFF COEFFICIENT =  9.675

   TOTAL AREA(ACRES) =       14.0         PEAK FLOW RATE(CFS) =     519.91

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  4.35   FLOW VELOCITY(FEET/SEC.) =  10.21

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     60.00 =    1980.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     60.00 TO NODE     60.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   15.98
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   RAINFALL INTENSITY(INCH/HR) =   3.74

   TOTAL STREAM AREA(ACRES) =    14.01

   PEAK FLOW RATE(CFS) AT CONFLUENCE =    519.91

 ****************************************************************************

   FLOW PROCESS FROM NODE     59.00 TO NODE     58.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .7100

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00

   UPSTREAM ELEVATION(FEET) =    440.00

   DOWNSTREAM ELEVATION(FEET) =    438.50

   ELEVATION DIFFERENCE(FEET) =      1.50

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.825

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      1.07

   TOTAL AREA(ACRES) =      0.19   TOTAL RUNOFF(CFS) =      1.07

 ****************************************************************************

   FLOW PROCESS FROM NODE     58.00 TO NODE     57.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    438.50  DOWNSTREAM(FEET) =    428.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   830.00   CHANNEL SLOPE =  0.0127

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.511

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .7000

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      10.97

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   3.53

   AVERAGE FLOW DEPTH(FEET) =   0.70   TRAVEL TIME(MIN.) =   3.92

   Tc(MIN.) =    8.74

   SUBAREA AREA(ACRES) =     5.00       SUBAREA RUNOFF(CFS) =   19.29

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.700

   TOTAL AREA(ACRES) =        5.2         PEAK FLOW RATE(CFS) =      20.03

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.97   FLOW VELOCITY(FEET/SEC.) =   4.20

   LONGEST FLOWPATH FROM NODE     59.00 TO NODE     57.00 =     905.00 FEET.
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 ****************************************************************************

   FLOW PROCESS FROM NODE     57.00 TO NODE     56.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   428.00  DOWNSTREAM(FEET) =   378.00

   FLOW LENGTH(FEET) =   170.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   7.6 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  28.30

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      20.03

   PIPE TRAVEL TIME(MIN.) =   0.10    Tc(MIN.) =    8.84

   LONGEST FLOWPATH FROM NODE     59.00 TO NODE     56.00 =    1075.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     56.00 TO NODE     60.00 IS CODE =  53

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    373.00  DOWNSTREAM(FEET) =    350.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   108.00   CHANNEL SLOPE =  0.2130

   SLOPE ADJUSTMENT CURVE USED:

   EFFECTIVE SLOPE = .1665 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   CHANNEL FLOW THRU SUBAREA(CFS) =      20.03

   FLOW VELOCITY(FEET/SEC) =   6.20 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   0.29   Tc(MIN.) =    9.14

   LONGEST FLOWPATH FROM NODE     59.00 TO NODE     60.00 =    1183.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     60.00 TO NODE     60.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    9.14

   RAINFALL INTENSITY(INCH/HR) =   5.36

   TOTAL STREAM AREA(ACRES) =     5.19

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     20.03

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1      519.91    15.98        3.736         14.01
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       2       20.03     9.14        5.358          5.19

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1      317.32     9.14       5.358

       2      533.88    15.98       3.736

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =     533.88   Tc(MIN.) =   15.98

   TOTAL AREA(ACRES) =       19.2

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     60.00 =    1980.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     60.00 TO NODE     55.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    350.00  DOWNSTREAM(FEET) =    337.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   280.00   CHANNEL SLOPE =  0.0464

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.693

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     534.89

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  15.99

   AVERAGE FLOW DEPTH(FEET) =   3.41   TRAVEL TIME(MIN.) =   0.29

   Tc(MIN.) =   16.27

   SUBAREA AREA(ACRES) =     1.57       SUBAREA RUNOFF(CFS) =    2.03

   AREA-AVERAGE RUNOFF COEFFICIENT =  6.727

   TOTAL AREA(ACRES) =       20.8         PEAK FLOW RATE(CFS) =     533.88

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  3.41   FLOW VELOCITY(FEET/SEC.) =  15.98

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     55.00 =    2260.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     55.00 TO NODE     55.00 IS CODE =  10

 ----------------------------------------------------------------------------

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

 ============================================================================
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 ****************************************************************************

   FLOW PROCESS FROM NODE     55.90 TO NODE     55.90 IS CODE =   7

 ----------------------------------------------------------------------------

   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

 ============================================================================

   USER-SPECIFIED VALUES ARE AS FOLLOWS:

   TC(MIN) =  10.00   RAIN INTENSITY(INCH/HOUR) =  5.05

   TOTAL AREA(ACRES) =     0.00   TOTAL RUNOFF(CFS) =     49.10

 ****************************************************************************

   FLOW PROCESS FROM NODE     55.90 TO NODE     55.80 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   482.00  DOWNSTREAM(FEET) =   464.00

   FLOW LENGTH(FEET) =   350.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  27.0 INCH PIPE IS  17.2 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  18.33

   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      49.10

   PIPE TRAVEL TIME(MIN.) =   0.32    Tc(MIN.) =   10.32

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     55.80 =    2610.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     55.80 TO NODE     55.80 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   10.32

   RAINFALL INTENSITY(INCH/HR) =   4.95

   TOTAL STREAM AREA(ACRES) =     0.00

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     49.10

 ****************************************************************************

   FLOW PROCESS FROM NODE     54.00 TO NODE     53.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00

   UPSTREAM ELEVATION(FEET) =    561.00

   DOWNSTREAM ELEVATION(FEET) =    542.00

   ELEVATION DIFFERENCE(FEET) =     19.00
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   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.427

   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.497

   SUBAREA RUNOFF(CFS) =      0.18

   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.18

 ****************************************************************************

   FLOW PROCESS FROM NODE     53.00 TO NODE     52.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    542.00  DOWNSTREAM(FEET) =    473.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   355.00   CHANNEL SLOPE =  0.1944

   CHANNEL BASE(FEET) =    2.00   "Z" FACTOR =   3.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.686

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.18

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   5.61

   AVERAGE FLOW DEPTH(FEET) =   0.16   TRAVEL TIME(MIN.) =   1.05

   Tc(MIN.) =    6.48

   SUBAREA AREA(ACRES) =     1.70       SUBAREA RUNOFF(CFS) =    3.98

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.350

   TOTAL AREA(ACRES) =        1.8         PEAK FLOW RATE(CFS) =       4.14

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.23   FLOW VELOCITY(FEET/SEC.) =   6.84

   LONGEST FLOWPATH FROM NODE     54.00 TO NODE     52.00 =     430.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     52.00 TO NODE     55.80 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   467.00  DOWNSTREAM(FEET) =   464.00

   FLOW LENGTH(FEET) =    45.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   4.9 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.69

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       4.14

   PIPE TRAVEL TIME(MIN.) =   0.07    Tc(MIN.) =    6.55

   LONGEST FLOWPATH FROM NODE     54.00 TO NODE     55.80 =     475.00 FEET.
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 ****************************************************************************

   FLOW PROCESS FROM NODE     55.80 TO NODE     55.80 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    6.55

   RAINFALL INTENSITY(INCH/HR) =   6.64

   TOTAL STREAM AREA(ACRES) =     1.77

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.14

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1       49.10    10.32        4.954          0.00

       2        4.14     6.55        6.639          1.77

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       35.32     6.55       6.639

       2       52.19    10.32       4.954

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      52.19   Tc(MIN.) =   10.32

   TOTAL AREA(ACRES) =        1.8

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     55.80 =    2610.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     55.80 TO NODE     51.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   464.00  DOWNSTREAM(FEET) =   434.00

   FLOW LENGTH(FEET) =   680.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  27.0 INCH PIPE IS  19.0 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  17.41

   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      52.19

   PIPE TRAVEL TIME(MIN.) =   0.65    Tc(MIN.) =   10.97

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     51.00 =    3290.00 FEET.
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 ****************************************************************************

   FLOW PROCESS FROM NODE     51.00 TO NODE     51.00 IS CODE =  10

 ----------------------------------------------------------------------------

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<<

 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE     50.00 TO NODE     49.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    40.00

   UPSTREAM ELEVATION(FEET) =    606.40

   DOWNSTREAM ELEVATION(FEET) =    604.50

   ELEVATION DIFFERENCE(FEET) =      1.90

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.355

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.57

   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.57

 ****************************************************************************

   FLOW PROCESS FROM NODE     49.00 TO NODE     48.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    604.50  DOWNSTREAM(FEET) =    558.10

   CHANNEL LENGTH THRU SUBAREA(FEET) =   350.00   CHANNEL SLOPE =  0.1326

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       9.28

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   7.61

   AVERAGE FLOW DEPTH(FEET) =   0.33   TRAVEL TIME(MIN.) =   0.77

   Tc(MIN.) =    2.12

   SUBAREA AREA(ACRES) =     2.45       SUBAREA RUNOFF(CFS) =   17.43

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.900

   TOTAL AREA(ACRES) =        2.5         PEAK FLOW RATE(CFS) =      18.00

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
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   DEPTH(FEET) =  0.49   FLOW VELOCITY(FEET/SEC.) =   9.34

   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     48.00 =     390.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     48.00 TO NODE     47.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   552.10  DOWNSTREAM(FEET) =   546.20

   FLOW LENGTH(FEET) =   195.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  12.8 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.72

   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      18.00

   PIPE TRAVEL TIME(MIN.) =   0.28    Tc(MIN.) =    2.40

   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     47.00 =     585.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     47.00 TO NODE     46.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    552.20  DOWNSTREAM(FEET) =    444.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   525.00   CHANNEL SLOPE =  0.2061

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3300

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      20.18

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  11.34

   AVERAGE FLOW DEPTH(FEET) =   0.45   TRAVEL TIME(MIN.) =   0.77

   Tc(MIN.) =    3.17

   SUBAREA AREA(ACRES) =     1.67       SUBAREA RUNOFF(CFS) =    4.36

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.673

   TOTAL AREA(ACRES) =        4.2         PEAK FLOW RATE(CFS) =      22.35

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.48   FLOW VELOCITY(FEET/SEC.) =  11.65

   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     46.00 =    1110.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     46.00 TO NODE     46.00 IS CODE =   1

 ----------------------------------------------------------------------------
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   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =    3.17

   RAINFALL INTENSITY(INCH/HR) =   7.90

   TOTAL STREAM AREA(ACRES) =     4.20

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     22.35

 ****************************************************************************

   FLOW PROCESS FROM NODE     45.00 TO NODE     44.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    93.50

   UPSTREAM ELEVATION(FEET) =    606.40

   DOWNSTREAM ELEVATION(FEET) =    603.50

   ELEVATION DIFFERENCE(FEET) =      2.90

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.387

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      1.14

   TOTAL AREA(ACRES) =      0.16   TOTAL RUNOFF(CFS) =      1.14

 ****************************************************************************

   FLOW PROCESS FROM NODE     44.00 TO NODE     43.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    603.50  DOWNSTREAM(FEET) =    570.60

   CHANNEL LENGTH THRU SUBAREA(FEET) =   310.00   CHANNEL SLOPE =  0.1061

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       8.32

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   6.82

   AVERAGE FLOW DEPTH(FEET) =   0.33   TRAVEL TIME(MIN.) =   0.76

   Tc(MIN.) =    3.14

   SUBAREA AREA(ACRES) =     2.02       SUBAREA RUNOFF(CFS) =   14.37

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.900
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   TOTAL AREA(ACRES) =        2.2         PEAK FLOW RATE(CFS) =      15.51

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.48   FLOW VELOCITY(FEET/SEC.) =   8.25

   LONGEST FLOWPATH FROM NODE     45.00 TO NODE     43.00 =     403.50 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     43.00 TO NODE     42.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   564.60  DOWNSTREAM(FEET) =   559.00

   FLOW LENGTH(FEET) =    95.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.5 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  14.53

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      15.51

   PIPE TRAVEL TIME(MIN.) =   0.11    Tc(MIN.) =    3.25

   LONGEST FLOWPATH FROM NODE     45.00 TO NODE     42.00 =     498.50 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     42.00 TO NODE     46.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    565.00  DOWNSTREAM(FEET) =    444.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   505.00   CHANNEL SLOPE =  0.2396

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      17.86

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  11.43

   AVERAGE FLOW DEPTH(FEET) =   0.41   TRAVEL TIME(MIN.) =   0.74

   Tc(MIN.) =    3.99

   SUBAREA AREA(ACRES) =     1.98       SUBAREA RUNOFF(CFS) =    4.70

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.614

   TOTAL AREA(ACRES) =        4.2         PEAK FLOW RATE(CFS) =      20.20

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.44   FLOW VELOCITY(FEET/SEC.) =  11.85

   LONGEST FLOWPATH FROM NODE     45.00 TO NODE     46.00 =    1003.50 FEET.
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 ****************************************************************************

   FLOW PROCESS FROM NODE     46.00 TO NODE     46.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    3.99

   RAINFALL INTENSITY(INCH/HR) =   7.90

   TOTAL STREAM AREA(ACRES) =     4.16

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     20.20

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1       22.35     3.17        7.904          4.20

       2       20.20     3.99        7.904          4.16

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       38.40     3.17       7.904

       2       42.56     3.99       7.904

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      42.56   Tc(MIN.) =    3.99

   TOTAL AREA(ACRES) =        8.4

   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     46.00 =    1110.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     46.00 TO NODE     51.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   438.00  DOWNSTREAM(FEET) =   434.00

   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  14.8 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  20.91

   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      42.56

   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    4.03

   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     51.00 =    1160.00 FEET.
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 ****************************************************************************

   FLOW PROCESS FROM NODE     51.00 TO NODE     51.00 IS CODE =  11

 ----------------------------------------------------------------------------

   >>>>>CONFLUENCE MEMORY BANK # 3 WITH THE MAIN-STREAM MEMORY<<<<<

 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1       42.56     4.03       7.904        8.36

   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     51.00 =    1160.00 FEET.

   ** MEMORY BANK #  3 CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1       52.19    10.97       4.762        1.77

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     51.00 =    3290.00 FEET.

   ** PEAK FLOW RATE TABLE **

   STREAM    RUNOFF       Tc      INTENSITY

   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)

       1      61.73       4.03        7.904

       2      77.83      10.97        4.762

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      77.83   Tc(MIN.) =   10.97

   TOTAL AREA(ACRES) =       10.1

 ****************************************************************************

   FLOW PROCESS FROM NODE     51.00 TO NODE     51.00 IS CODE =  12

 ----------------------------------------------------------------------------

   >>>>>CLEAR MEMORY BANK # 3 <<<<<

 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE     51.00 TO NODE     41.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   434.00  DOWNSTREAM(FEET) =   399.00

   FLOW LENGTH(FEET) =   235.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  18.5 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  29.97

   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      77.83

   PIPE TRAVEL TIME(MIN.) =   0.13    Tc(MIN.) =   11.10

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     41.00 =    3525.00 FEET.
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 ****************************************************************************

   FLOW PROCESS FROM NODE     41.00 TO NODE     37.00 IS CODE =  53

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    399.00  DOWNSTREAM(FEET) =    385.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   115.00   CHANNEL SLOPE =  0.1217

   SLOPE ADJUSTMENT CURVE USED:

   EFFECTIVE SLOPE = .1162 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   CHANNEL FLOW THRU SUBAREA(CFS) =      77.83

   FLOW VELOCITY(FEET/SEC) =   8.14 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   0.24   Tc(MIN.) =   11.34

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     37.00 =    3640.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     37.00 TO NODE     37.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   11.34

   RAINFALL INTENSITY(INCH/HR) =   4.66

   TOTAL STREAM AREA(ACRES) =    10.13

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     77.83

 ****************************************************************************

   FLOW PROCESS FROM NODE     39.00 TO NODE     38.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00

   UPSTREAM ELEVATION(FEET) =    452.00

   DOWNSTREAM ELEVATION(FEET) =    434.00

   ELEVATION DIFFERENCE(FEET) =     18.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.789

   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.192

   SUBAREA RUNOFF(CFS) =      0.13

   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS) =      0.13

 ****************************************************************************

   FLOW PROCESS FROM NODE     38.00 TO NODE     37.00 IS CODE =  51
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 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    434.00  DOWNSTREAM(FEET) =    385.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   215.00   CHANNEL SLOPE =  0.2279

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.602

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.20

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   4.37

   AVERAGE FLOW DEPTH(FEET) =   0.09   TRAVEL TIME(MIN.) =   0.82

   Tc(MIN.) =    6.61

   SUBAREA AREA(ACRES) =     1.08       SUBAREA RUNOFF(CFS) =    2.14

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.300

   TOTAL AREA(ACRES) =        1.1         PEAK FLOW RATE(CFS) =       2.26

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.12   FLOW VELOCITY(FEET/SEC.) =   5.56

   LONGEST FLOWPATH FROM NODE     39.00 TO NODE     37.00 =     290.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     37.00 TO NODE     37.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    6.61

   RAINFALL INTENSITY(INCH/HR) =   6.60

   TOTAL STREAM AREA(ACRES) =     1.14

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.26

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1       77.83    11.34        4.662         10.13

       2        2.26     6.61        6.602          1.14

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY
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   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       47.63     6.61       6.602

       2       79.42    11.34       4.662

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      79.42   Tc(MIN.) =   11.34

   TOTAL AREA(ACRES) =       11.3

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     37.00 =    3640.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     37.00 TO NODE     55.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    385.00  DOWNSTREAM(FEET) =    336.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   420.00   CHANNEL SLOPE =  0.1167

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.532

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      81.06

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  13.73

   AVERAGE FLOW DEPTH(FEET) =   1.12   TRAVEL TIME(MIN.) =   0.51

   Tc(MIN.) =   11.85

   SUBAREA AREA(ACRES) =     2.40       SUBAREA RUNOFF(CFS) =    3.26

   AREA-AVERAGE RUNOFF COEFFICIENT =  1.227

   TOTAL AREA(ACRES) =       13.7         PEAK FLOW RATE(CFS) =      79.42

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  1.11   FLOW VELOCITY(FEET/SEC.) =  13.69

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     55.00 =    4060.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     55.00 TO NODE     55.00 IS CODE =  11

 ----------------------------------------------------------------------------

   >>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1       79.42    11.85       4.532       13.67

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     55.00 =    4060.00 FEET.

   ** MEMORY BANK #  2 CONFLUENCE DATA **
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   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1      533.88    16.27       3.693       20.77

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     55.00 =    2260.00 FEET.

   ** PEAK FLOW RATE TABLE **

   STREAM    RUNOFF       Tc      INTENSITY

   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)

       1     468.15      11.85        4.532

       2     598.60      16.27        3.693

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =     598.60   Tc(MIN.) =   16.27

   TOTAL AREA(ACRES) =       34.4

 ****************************************************************************

   FLOW PROCESS FROM NODE     55.00 TO NODE     55.00 IS CODE =  12

 ----------------------------------------------------------------------------

   >>>>>CLEAR MEMORY BANK # 2 <<<<<

 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE     55.00 TO NODE     36.00 IS CODE =  53

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    336.00  DOWNSTREAM(FEET) =    335.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =    60.00   CHANNEL SLOPE =  0.0167

   SLOPE ADJUSTMENT CURVE USED:

   EFFECTIVE SLOPE = .0167 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   CHANNEL FLOW THRU SUBAREA(CFS) =     598.60

   FLOW VELOCITY(FEET/SEC) =   6.08 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   0.16   Tc(MIN.) =   16.43

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     36.00 =    4120.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     36.00 TO NODE     36.00 IS CODE =  11

 ----------------------------------------------------------------------------

   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1      598.60    16.43       3.669       34.44

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     36.00 =    4120.00 FEET.
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   ** MEMORY BANK #  1 CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1       35.29     6.98       6.375        7.16

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     36.00 =    2051.00 FEET.

   ** PEAK FLOW RATE TABLE **

   STREAM    RUNOFF       Tc      INTENSITY

   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)

       1     289.49       6.98        6.375

       2     618.91      16.43        3.669

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =     618.91   Tc(MIN.) =   16.43

   TOTAL AREA(ACRES) =       41.6

 ****************************************************************************

   FLOW PROCESS FROM NODE     36.00 TO NODE     36.00 IS CODE =  12

 ----------------------------------------------------------------------------

   >>>>>CLEAR MEMORY BANK # 1 <<<<<

 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE     36.00 TO NODE     35.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    335.00  DOWNSTREAM(FEET) =    314.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   760.00   CHANNEL SLOPE =  0.0276

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.542

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3400

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     623.69

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  13.70

   AVERAGE FLOW DEPTH(FEET) =   4.08   TRAVEL TIME(MIN.) =   0.92

   Tc(MIN.) =   17.36

   SUBAREA AREA(ACRES) =     7.93       SUBAREA RUNOFF(CFS) =    9.55

   AREA-AVERAGE RUNOFF COEFFICIENT =  3.319

   TOTAL AREA(ACRES) =       49.5         PEAK FLOW RATE(CFS) =     618.91

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  4.07   FLOW VELOCITY(FEET/SEC.) =  13.65

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     35.00 =    4880.00 FEET.

 ============================================================================
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   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =       49.5  TC(MIN.) =     17.36

   PEAK FLOW RATE(CFS)   =     618.91

 ============================================================================

 ============================================================================

   END OF RATIONAL METHOD ANALYSIS

� 
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Job Name: Sweetwater Vistas Date: 10/18/16

Job #: 2780-002 Run Name:

P1-d.DAT

See detention analysis for post detention Q determination (code 7's)

Code Elev 1 Elev 2 Length C Area Comments

(feet) (feet) (feet) Factor (ac.) 1 2 3

99 98 2 490 488 70 0.9 0.07

98 97 6 488 464 430 0.82 0.46 1 SIDE OF STREET

97 97 1 1 OF 2

96 95 2 489 489 40 0.9 0.04

95 97 6 489 464 435 0.82 0.31 1 SIDE OF STREET

97 97 1 2 OF 2

97 94 3 458 446 410

94 94 1 1 OF 3

93 92 2 464 463 70 0.81 0.12

92 94 6 463 454 328 0.81 0.56 1 SIDE OF STREET

94 94 1 2 OF 3

91 90 2 464 463 75 0.81 0.05

90 94 6 463 454 328 0.81 0.23 1 SIDE OF STREET

94 94 1 3 OF 3

94 89 3 448 415 308

89 89 1 1 OF 3

88 87 2 454 451 41 0.81 0.06

87 89 6 451 431 183 0.81 0.16 1 SIDE OF STREET

89 89 1 2 OF 3

86 85 2 454 451 41 0.81 0.03

85 89 6 451 431 175 0.81 0.12 1 SIDE OF STREET

89 89 1 3

89 84 3 425 389.5 435

84 84 1 1 OF 3

83 82 2 431 423 75 0.81 0.05

82 84 6 423 384 520 0.81 0.64 1 SIDE OF STREET

84 84 1 2 OF 3

81 80 2 431 423 70 0.81 0.05

80 84 6 423 390 565 0.81 0.42 1 SIDE OF STREET

84 84 1 3 OF 3

84 84 7 Tc=6.30  A=3.40  Q=1.04 DMA 4 POST DETENTION

84 79.9 3 384 373 40

79.9 79.9 10 SAVE BANK 1

Node to Node BANK



Job Name:  Sweetwater Vistas Date: 8/09/16

Job #: 2780-002 Run Name:

P1-d.dat

Code Elev 1 Elev 2 Length C Area Comments

(feet) (feet) (feet) Factor (ac.) 1 2 3

79.8 79.7 2 517 486 90 0.3 0.05

79.7 79.6 5 486 410 555 0.3 0.43

79.6 79.5 3 408 399 225

79.5 79.5 1 1 OF 2

79.4 79.3 2 443 416 75 0.69 0.08

79.3 79.5 5 416 399 475 0.69 3.23

79.5 79.5 7 Tc=5.00  A=3.30  Q=2.06 DMA 2 POST DETENTION

79.5 79.5 1 2 OF 2

79.5 79.9 3 399 373 170

79.9 79.9 11 ADD BANK 1

79.9 79.9 12 CLEAR BANK 1

79.9 79 3 373.0 368.0 175

79 36 5 368.0 335.0 183 0.3

36 36 10 SAVE BANK 1

74 73 2 491 483 70 0.35 0.08

73 67.9 5 483 418 1040 0.35 1.22

67.9 67.9 1 1 OF 2

63 62 2 464 458 80 0.69 0.08

62 67.8 5 458 453 355 0.69 1.87

67.8 67.8 7 Tc=5.38  A=2.0  Q=1.73 DMA 1.3 POST DETENTION

67.8 67.9 3 452 421 185

67.9 67.9 1 2 of 2

67.9 67 5 421 386 105 *

67 67 1 1 of 3

78 77 2 443.8 443.2 55 0.9 0.12

77 76 6 443.2 440 440 0.9 0.63 1 sided

76 67 5 440 386 370 0.35 1.36

67 67 1 2 of 3

67.5 67.5 7 Q=500 cfs Tc=15 min A=0 Incoming SD from offsite

67.5 67 5 415 386 190 *

67 67 1 3 of 3

Node to Node BANK



Job Name:  Sweetwater Vistas Date: 8/09/16

Job #: 2780-002 Run Name:

P1-d.dat

Code Elev 1 Elev 2 Length C Area Comments

(feet) (feet) (feet) Factor (ac.) 1 2 3

67 75 5 392 351 695 0.35 3.97

75 75 10 Save Bank 2

68 66 2 449 411 118 0.3 0.08

66 72 5 411 410 217 0.3 0.26

72 72 1 1 of 3

71 70 2 450 411 82 0.3 0.05

70 72 5 411 410 124 0.3 0.13

72 72 1 2 of 3

72.9 72.8 2 460 456 80 0.69 0.08

72.8 61 5 456 448 360 0.69 3.2

61 61 7 Tc=5.35  A=3.30  Q=1.32 DMA 1.1,2 POST DETENTION

61 72 3 443.0 410.0 95

72 72 1 3 of 3

72 64 3 410 377 95

64 75 5 377 351 150 0.32 0.27

75 75 11 Add Bank 2

75 75 12 Clear Bank 2

75 60 5 351 350 70 0.35 0.61

60 60 1 1 OF 2

59 58 2 440 438.5 75 0.71 0.19

58 57 5 438.5 428 830 0.70 5

57 57 7 Tc=8.74  A=5.20  Q=0.94 DMA 3 POST DETENTION

57 56 3 428 378 170

56 60 5 373 350 108 0.35 *

60 60 1 2 OF 2

60 55 5 350 337 280 0.35 1.57

55 55 10 SAVE BANK 2

55.9 55.9 7 Q= 49.1     Tc= 10 MINS   A= 0 Incoming Q from offsite

55.9 55.8 3 482 464 350

55.8 55.8 1 1 OF 2

54 53 2 561 542 75 0.35 0.07

53 52 5 542 473 355 0.35 1.7

52 55.8 3 467 464 45

55.8 55.8 1 2 OF 2

55.8 51 3 464 434 680

51 51 10 SAVE BANK 3

Node to Node BANK



Job Name:  Sweetwater Vistas Date: 8/09/16

Job #: 2780-002 Run Name:

P1-d.dat

Code Elev 1 Elev 2 Length C Area Comments

(feet) (feet) (feet) Factor (ac.) 1 2 3

50 49 2 606.4 604.5 40 0.9 0.08

49 48 5 604.5 558.1 350 0.9 2.45

48 47 3 552.1 546.2 195

47 46 5 552.2 444 525 0.33 1.67

46 46 1 1 OF 2

45 44 2 606.4 603.5 93.5 0.9 0.16

44 43 5 603.5 570.6 310 0.9 2.02

43 42 3 564.6 559 95

42 46 5 565 444 505 0.3 1.98

46 46 1 2 OF 2

46 51 3 438 434 50

51 51 11 ADD BANK 3

51 51 12 CLEAR BANK 3

51 41 3 434 399 235

41 37 5 399 385 115

37 37 1 1 OF 2

39 38 2 452 434 75 0.3 0.06

38 37 5 434 385 215 0.3 1.08

37 37 1 2 of 2

37 55 5 385 336 420 0.3 2.40

55 55 11 ADD BANK 2

55 55 12 CLEAR BANK 2

55 36 5 336 335 60 0.3 *

36 36 11 ADD BANK 1

36 36 12 CLEAR BANK 1

36 35 5 335 314 760 0.34 7.93

49.53

Node to Node BANK
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 ____________________________________________________________________________

 ****************************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE

             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT

                          2003,1985,1981 HYDROLOGY MANUAL

          (c) Copyright 1982-2014 Advanced Engineering Software (aes)

              Ver. 21.0 Release Date: 06/01/2014  License ID 1355

                            Analysis prepared by:

                              Fuscoe Engineering                             

                             6390 Greenwich Drive                            

                                  Suite 200                                  

                             San Diego, CA 92122                             

  ************************** DESCRIPTION OF STUDY **************************

 * SWEETWATER VISTAS                                                        *

 * PROPOSED HYDROLOGY WITH CISTERN DETENTION                                *

 * RUN 1                                                                    *

  **************************************************************************

   FILE NAME: P1-D.DAT                                          

   TIME/DATE OF STUDY: 14:56 08/15/2016

 ----------------------------------------------------------------------------

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

 ----------------------------------------------------------------------------

   2003 SAN DIEGO MANUAL CRITERIA

   USER SPECIFIED STORM EVENT(YEAR) = 100.00

   6-HOUR DURATION PRECIPITATION (INCHES) =   3.000

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING

      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR

 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)

 ===  =====  =========  =================  ======  ===== ====== ===== =======

   1   30.0     20.0    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

     1. Relative Flow-Depth =  0.50 FEET

        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)

     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)

   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN

    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

Page 1



P1-d.TXT

 ****************************************************************************

   FLOW PROCESS FROM NODE     99.00 TO NODE     98.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    70.00

   UPSTREAM ELEVATION(FEET) =    490.00

   DOWNSTREAM ELEVATION(FEET) =    488.00

   ELEVATION DIFFERENCE(FEET) =      2.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.123

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.50

   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.50

 ****************************************************************************

   FLOW PROCESS FROM NODE     98.00 TO NODE     97.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  488.00  DOWNSTREAM ELEVATION(FEET) =  464.00

   STREET LENGTH(FEET) =   430.00   CURB HEIGHT(INCHES) =  6.0

   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.99

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.25

     HALFSTREET FLOOD WIDTH(FEET) =    5.98

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.18

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.03

   STREET FLOW TRAVEL TIME(MIN.) =   1.72   Tc(MIN.) =    3.84

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   *USER SPECIFIED(SUBAREA):
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   USER-SPECIFIED RUNOFF COEFFICIENT = .8200

   S.C.S. CURVE NUMBER (AMC II) =   0

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.831

   SUBAREA AREA(ACRES) =    0.46      SUBAREA RUNOFF(CFS) =    2.98

   TOTAL AREA(ACRES) =        0.5        PEAK FLOW RATE(CFS) =       3.48

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.28   HALFSTREET FLOOD WIDTH(FEET) =   7.91

   FLOW VELOCITY(FEET/SEC.) =  4.68   DEPTH*VELOCITY(FT*FT/SEC.) =   1.33

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     97.00 =     500.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     97.00 TO NODE     97.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =    3.84

   RAINFALL INTENSITY(INCH/HR) =   7.90

   TOTAL STREAM AREA(ACRES) =     0.53

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.48

 ****************************************************************************

   FLOW PROCESS FROM NODE     96.00 TO NODE     95.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    40.00

   UPSTREAM ELEVATION(FEET) =    489.00

   DOWNSTREAM ELEVATION(FEET) =    488.50

   ELEVATION DIFFERENCE(FEET) =      0.50

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.114

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.28

   TOTAL AREA(ACRES) =      0.04   TOTAL RUNOFF(CFS) =      0.28

 ****************************************************************************

   FLOW PROCESS FROM NODE     95.00 TO NODE     97.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  488.50  DOWNSTREAM ELEVATION(FEET) =  464.00
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   STREET LENGTH(FEET) =   435.00   CURB HEIGHT(INCHES) =  6.0

   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.29

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.22

     HALFSTREET FLOOD WIDTH(FEET) =    4.59

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.92

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.86

   STREET FLOW TRAVEL TIME(MIN.) =   1.85   Tc(MIN.) =    3.96

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8200

   S.C.S. CURVE NUMBER (AMC II) =   0

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.829

   SUBAREA AREA(ACRES) =    0.31      SUBAREA RUNOFF(CFS) =    2.01

   TOTAL AREA(ACRES) =        0.3        PEAK FLOW RATE(CFS) =       2.29

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.26   HALFSTREET FLOOD WIDTH(FEET) =   6.45

   FLOW VELOCITY(FEET/SEC.) =  4.30   DEPTH*VELOCITY(FT*FT/SEC.) =   1.10

   LONGEST FLOWPATH FROM NODE     96.00 TO NODE     97.00 =     475.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     97.00 TO NODE     97.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    3.96

   RAINFALL INTENSITY(INCH/HR) =   7.90

   TOTAL STREAM AREA(ACRES) =     0.35

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.29

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA
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   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1        3.48     3.84        7.904          0.53

       2        2.29     3.96        7.904          0.35

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1        5.70     3.84       7.904

       2        5.77     3.96       7.904

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       5.77   Tc(MIN.) =    3.96

   TOTAL AREA(ACRES) =        0.9

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     97.00 =     500.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     97.00 TO NODE     94.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   458.00  DOWNSTREAM(FEET) =   446.00

   FLOW LENGTH(FEET) =   410.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   7.2 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.72

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       5.77

   PIPE TRAVEL TIME(MIN.) =   0.78    Tc(MIN.) =    4.75

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     94.00 =     910.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     94.00 TO NODE     94.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =    4.75

   RAINFALL INTENSITY(INCH/HR) =   7.90

   TOTAL STREAM AREA(ACRES) =     0.88

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      5.77

 ****************************************************************************

   FLOW PROCESS FROM NODE     93.00 TO NODE     92.00 IS CODE =  21
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 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    70.00

   UPSTREAM ELEVATION(FEET) =    464.00

   DOWNSTREAM ELEVATION(FEET) =    463.00

   ELEVATION DIFFERENCE(FEET) =      1.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.878

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.77

   TOTAL AREA(ACRES) =      0.12   TOTAL RUNOFF(CFS) =      0.77

 ****************************************************************************

   FLOW PROCESS FROM NODE     92.00 TO NODE     94.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  463.00  DOWNSTREAM ELEVATION(FEET) =  454.00

   STREET LENGTH(FEET) =   328.00   CURB HEIGHT(INCHES) =  6.0

   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.45

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.28

     HALFSTREET FLOOD WIDTH(FEET) =    7.91

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.30

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.94

   STREET FLOW TRAVEL TIME(MIN.) =   1.66   Tc(MIN.) =    5.54

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.402

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.810

   SUBAREA AREA(ACRES) =    0.56      SUBAREA RUNOFF(CFS) =    3.36
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   TOTAL AREA(ACRES) =        0.7        PEAK FLOW RATE(CFS) =       4.08

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.32   HALFSTREET FLOOD WIDTH(FEET) =   9.90

   FLOW VELOCITY(FEET/SEC.) =  3.71   DEPTH*VELOCITY(FT*FT/SEC.) =   1.20

   LONGEST FLOWPATH FROM NODE     93.00 TO NODE     94.00 =     398.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     94.00 TO NODE     94.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    5.54

   RAINFALL INTENSITY(INCH/HR) =   7.40

   TOTAL STREAM AREA(ACRES) =     0.68

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.08

 ****************************************************************************

   FLOW PROCESS FROM NODE     91.00 TO NODE     90.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00

   UPSTREAM ELEVATION(FEET) =    464.00

   DOWNSTREAM ELEVATION(FEET) =    463.00

   ELEVATION DIFFERENCE(FEET) =      1.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.968

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

            THE MAXIMUM OVERLAND FLOW LENGTH =    70.00

            (Reference: Table 3-1B of Hydrology Manual)

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.32

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.32

 ****************************************************************************

   FLOW PROCESS FROM NODE     90.00 TO NODE     94.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  463.00  DOWNSTREAM ELEVATION(FEET) =  454.00
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   STREET LENGTH(FEET) =   328.00   CURB HEIGHT(INCHES) =  6.0

   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.98

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.22

     HALFSTREET FLOOD WIDTH(FEET) =    4.85

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.77

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.62

   STREET FLOW TRAVEL TIME(MIN.) =   1.97   Tc(MIN.) =    5.94

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.071

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.810

   SUBAREA AREA(ACRES) =    0.23      SUBAREA RUNOFF(CFS) =    1.32

   TOTAL AREA(ACRES) =        0.3        PEAK FLOW RATE(CFS) =       1.60

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.26   HALFSTREET FLOOD WIDTH(FEET) =   6.45

   FLOW VELOCITY(FEET/SEC.) =  3.00   DEPTH*VELOCITY(FT*FT/SEC.) =   0.77

   LONGEST FLOWPATH FROM NODE     91.00 TO NODE     94.00 =     403.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     94.00 TO NODE     94.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE:

   TIME OF CONCENTRATION(MIN.) =    5.94

   RAINFALL INTENSITY(INCH/HR) =   7.07

   TOTAL STREAM AREA(ACRES) =     0.28

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.60

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
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       1        5.77     4.75        7.904          0.88

       2        4.08     5.54        7.402          0.68

       3        1.60     5.94        7.071          0.28

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  3 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       10.55     4.75       7.904

       2       10.98     5.54       7.402

       3       10.66     5.94       7.071

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      10.98   Tc(MIN.) =    5.54

   TOTAL AREA(ACRES) =        1.8

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     94.00 =     910.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     94.00 TO NODE     89.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   448.00  DOWNSTREAM(FEET) =   415.00

   FLOW LENGTH(FEET) =   308.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   7.2 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  16.65

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      10.98

   PIPE TRAVEL TIME(MIN.) =   0.31    Tc(MIN.) =    5.84

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     89.00 =    1218.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     89.00 TO NODE     89.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =    5.84

   RAINFALL INTENSITY(INCH/HR) =   7.15

   TOTAL STREAM AREA(ACRES) =     1.84

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     10.98

 ****************************************************************************
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   FLOW PROCESS FROM NODE     88.00 TO NODE     87.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00

   UPSTREAM ELEVATION(FEET) =    454.00

   DOWNSTREAM ELEVATION(FEET) =    451.00

   ELEVATION DIFFERENCE(FEET) =      3.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.848

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.38

   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS) =      0.38

 ****************************************************************************

   FLOW PROCESS FROM NODE     87.00 TO NODE     89.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  451.00  DOWNSTREAM ELEVATION(FEET) =  431.00

   STREET LENGTH(FEET) =   183.00   CURB HEIGHT(INCHES) =  6.0

   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.90

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.17

     HALFSTREET FLOOD WIDTH(FEET) =    2.00

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.67

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.94

   STREET FLOW TRAVEL TIME(MIN.) =   0.54   Tc(MIN.) =    3.39

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0
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   AREA-AVERAGE RUNOFF COEFFICIENT =  0.810

   SUBAREA AREA(ACRES) =    0.16      SUBAREA RUNOFF(CFS) =    1.02

   TOTAL AREA(ACRES) =        0.2        PEAK FLOW RATE(CFS) =       1.41

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.20   HALFSTREET FLOOD WIDTH(FEET) =   3.86

   FLOW VELOCITY(FEET/SEC.) =  5.28   DEPTH*VELOCITY(FT*FT/SEC.) =   1.07

   LONGEST FLOWPATH FROM NODE     88.00 TO NODE     89.00 =     258.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     89.00 TO NODE     89.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    3.39

   RAINFALL INTENSITY(INCH/HR) =   7.90

   TOTAL STREAM AREA(ACRES) =     0.22

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.41

 ****************************************************************************

   FLOW PROCESS FROM NODE     86.00 TO NODE     85.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    41.00

   UPSTREAM ELEVATION(FEET) =    454.00

   DOWNSTREAM ELEVATION(FEET) =    451.00

   ELEVATION DIFFERENCE(FEET) =      3.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.722

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.19

   TOTAL AREA(ACRES) =      0.03   TOTAL RUNOFF(CFS) =      0.19

 ****************************************************************************

   FLOW PROCESS FROM NODE     85.00 TO NODE     89.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  451.00  DOWNSTREAM ELEVATION(FEET) =  431.00

   STREET LENGTH(FEET) =   175.00   CURB HEIGHT(INCHES) =  6.0

   STREET HALFWIDTH(FEET) = 30.00
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.58

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.16

     HALFSTREET FLOOD WIDTH(FEET) =    1.50

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    6.38

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.00

   STREET FLOW TRAVEL TIME(MIN.) =   0.46   Tc(MIN.) =    2.18

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.810

   SUBAREA AREA(ACRES) =    0.12      SUBAREA RUNOFF(CFS) =    0.77

   TOTAL AREA(ACRES) =        0.1        PEAK FLOW RATE(CFS) =       0.96

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.17   HALFSTREET FLOOD WIDTH(FEET) =   2.33

   FLOW VELOCITY(FEET/SEC.) =  5.57   DEPTH*VELOCITY(FT*FT/SEC.) =   0.96

   LONGEST FLOWPATH FROM NODE     86.00 TO NODE     89.00 =     216.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     89.00 TO NODE     89.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE:

   TIME OF CONCENTRATION(MIN.) =    2.18

   RAINFALL INTENSITY(INCH/HR) =   7.90

   TOTAL STREAM AREA(ACRES) =     0.15

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.96

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1       10.98     5.84        7.148          1.84
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       2        1.41     3.39        7.904          0.22

       3        0.96     2.18        7.904          0.15

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  3 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       11.79     2.18       7.904

       2       12.30     3.39       7.904

       3       13.12     5.84       7.148

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      13.12   Tc(MIN.) =    5.84

   TOTAL AREA(ACRES) =        2.2

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     89.00 =    1218.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     89.00 TO NODE     84.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   425.00  DOWNSTREAM(FEET) =   389.50

   FLOW LENGTH(FEET) =   435.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   8.6 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  15.78

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      13.12

   PIPE TRAVEL TIME(MIN.) =   0.46    Tc(MIN.) =    6.30

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     84.00 =    1653.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     84.00 TO NODE     84.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =    6.30

   RAINFALL INTENSITY(INCH/HR) =   6.81

   TOTAL STREAM AREA(ACRES) =     2.21

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     13.12

 ****************************************************************************

   FLOW PROCESS FROM NODE     83.00 TO NODE     82.00 IS CODE =  21

Page 13



P1-d.TXT

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00

   UPSTREAM ELEVATION(FEET) =    431.00

   DOWNSTREAM ELEVATION(FEET) =    423.00

   ELEVATION DIFFERENCE(FEET) =      8.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.098

   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.32

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.32

 ****************************************************************************

   FLOW PROCESS FROM NODE     82.00 TO NODE     84.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  423.00  DOWNSTREAM ELEVATION(FEET) =  384.00

   STREET LENGTH(FEET) =   520.00   CURB HEIGHT(INCHES) =  6.0

   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.37

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.25

     HALFSTREET FLOOD WIDTH(FEET) =    6.05

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.89

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.21

   STREET FLOW TRAVEL TIME(MIN.) =   1.77   Tc(MIN.) =    3.87

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0
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   AREA-AVERAGE RUNOFF COEFFICIENT =  0.810

   SUBAREA AREA(ACRES) =    0.64      SUBAREA RUNOFF(CFS) =    4.10

   TOTAL AREA(ACRES) =        0.7        PEAK FLOW RATE(CFS) =       4.42

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.29   HALFSTREET FLOOD WIDTH(FEET) =   8.24

   FLOW VELOCITY(FEET/SEC.) =  5.54   DEPTH*VELOCITY(FT*FT/SEC.) =   1.61

   LONGEST FLOWPATH FROM NODE     83.00 TO NODE     84.00 =     595.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     84.00 TO NODE     84.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    3.87

   RAINFALL INTENSITY(INCH/HR) =   7.90

   TOTAL STREAM AREA(ACRES) =     0.69

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.42

 ****************************************************************************

   FLOW PROCESS FROM NODE     81.00 TO NODE     80.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    70.00

   UPSTREAM ELEVATION(FEET) =    431.00

   DOWNSTREAM ELEVATION(FEET) =    423.00

   ELEVATION DIFFERENCE(FEET) =      8.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.027

   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.32

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.32

 ****************************************************************************

   FLOW PROCESS FROM NODE     80.00 TO NODE     84.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  423.00  DOWNSTREAM ELEVATION(FEET) =  390.00

   STREET LENGTH(FEET) =   565.00   CURB HEIGHT(INCHES) =  6.0
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   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.66

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.23

     HALFSTREET FLOOD WIDTH(FEET) =    5.32

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.15

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.97

   STREET FLOW TRAVEL TIME(MIN.) =   2.27   Tc(MIN.) =    4.30

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .8100

   S.C.S. CURVE NUMBER (AMC II) =   0

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.810

   SUBAREA AREA(ACRES) =    0.42      SUBAREA RUNOFF(CFS) =    2.69

   TOTAL AREA(ACRES) =        0.5        PEAK FLOW RATE(CFS) =       3.01

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.27   HALFSTREET FLOOD WIDTH(FEET) =   7.31

   FLOW VELOCITY(FEET/SEC.) =  4.61   DEPTH*VELOCITY(FT*FT/SEC.) =   1.26

   LONGEST FLOWPATH FROM NODE     81.00 TO NODE     84.00 =     635.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     84.00 TO NODE     84.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE:

   TIME OF CONCENTRATION(MIN.) =    4.30

   RAINFALL INTENSITY(INCH/HR) =   7.90

   TOTAL STREAM AREA(ACRES) =     0.47

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.01

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
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       1       13.12     6.30        6.807          2.21

       2        4.42     3.87        7.904          0.69

       3        3.01     4.30        7.904          0.47

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  3 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       18.43     3.87       7.904

       2       18.73     4.30       7.904

       3       19.52     6.30       6.807

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      19.52   Tc(MIN.) =    6.30

   TOTAL AREA(ACRES) =        3.4

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     84.00 =    1653.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     84.00 TO NODE     84.00 IS CODE =   7

 ----------------------------------------------------------------------------

   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

 ============================================================================

   USER-SPECIFIED VALUES ARE AS FOLLOWS:

   TC(MIN) =   6.30   RAIN INTENSITY(INCH/HOUR) =  6.81

   TOTAL AREA(ACRES) =     3.40   TOTAL RUNOFF(CFS) =      1.04

 ****************************************************************************

   FLOW PROCESS FROM NODE     84.00 TO NODE     79.90 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   384.00  DOWNSTREAM(FEET) =   373.00

   FLOW LENGTH(FEET) =    40.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   1.8 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.70

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       1.04

   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =    6.36

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     79.90 =    1693.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.90 TO NODE     79.90 IS CODE =  10

 ----------------------------------------------------------------------------

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.80 TO NODE     79.70 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    90.00

   UPSTREAM ELEVATION(FEET) =    517.00

   DOWNSTREAM ELEVATION(FEET) =    486.00

   ELEVATION DIFFERENCE(FEET) =     31.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.341

   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.781

   SUBAREA RUNOFF(CFS) =      0.10

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.10

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.70 TO NODE     79.60 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    486.00  DOWNSTREAM(FEET) =    410.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   555.00   CHANNEL SLOPE =  0.1369

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.027

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.43

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.47

   AVERAGE FLOW DEPTH(FEET) =   0.06   TRAVEL TIME(MIN.) =   3.74

   Tc(MIN.) =   10.09

   SUBAREA AREA(ACRES) =     0.43       SUBAREA RUNOFF(CFS) =    0.65

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.300

   TOTAL AREA(ACRES) =        0.5         PEAK FLOW RATE(CFS) =       0.72

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.07   FLOW VELOCITY(FEET/SEC.) =   3.13

   LONGEST FLOWPATH FROM NODE     79.80 TO NODE     79.60 =     645.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.60 TO NODE     79.50 IS CODE =  31
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 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   407.50  DOWNSTREAM(FEET) =   399.00

   FLOW LENGTH(FEET) =   225.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   2.4 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.26

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       0.72

   PIPE TRAVEL TIME(MIN.) =   0.71    Tc(MIN.) =   10.80

   LONGEST FLOWPATH FROM NODE     79.80 TO NODE     79.50 =     870.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.50 TO NODE     79.50 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   10.80

   RAINFALL INTENSITY(INCH/HR) =   4.81

   TOTAL STREAM AREA(ACRES) =     0.48

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.72

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.40 TO NODE     79.30 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .6900

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00

   UPSTREAM ELEVATION(FEET) =    443.00

   DOWNSTREAM ELEVATION(FEET) =    416.00

   ELEVATION DIFFERENCE(FEET) =     27.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.967

   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.44

   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.44

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.30 TO NODE     79.50 IS CODE =  51

 ----------------------------------------------------------------------------
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   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    416.00  DOWNSTREAM(FEET) =    399.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   475.00   CHANNEL SLOPE =  0.0358

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .6900

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       9.24

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   4.82

   AVERAGE FLOW DEPTH(FEET) =   0.48   TRAVEL TIME(MIN.) =   1.64

   Tc(MIN.) =    4.61

   SUBAREA AREA(ACRES) =     3.23       SUBAREA RUNOFF(CFS) =   17.62

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.690

   TOTAL AREA(ACRES) =        3.3         PEAK FLOW RATE(CFS) =      18.05

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.70   FLOW VELOCITY(FEET/SEC.) =   5.89

   LONGEST FLOWPATH FROM NODE     79.40 TO NODE     79.50 =     550.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.50 TO NODE     79.50 IS CODE =   7

 ----------------------------------------------------------------------------

   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

 ============================================================================

   USER-SPECIFIED VALUES ARE AS FOLLOWS:

   TC(MIN) =   5.00   RAIN INTENSITY(INCH/HOUR) =  7.90

   TOTAL AREA(ACRES) =     3.30   TOTAL RUNOFF(CFS) =      2.06

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.50 TO NODE     79.50 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    5.00

   RAINFALL INTENSITY(INCH/HR) =   7.90

   TOTAL STREAM AREA(ACRES) =     3.30

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.06

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA
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   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1        0.72    10.80        4.810          0.48

       2        2.06     5.00        7.904          3.30

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1        2.40     5.00       7.904

       2        1.98    10.80       4.810

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       2.40   Tc(MIN.) =    5.00

   TOTAL AREA(ACRES) =        3.8

   LONGEST FLOWPATH FROM NODE     79.80 TO NODE     79.50 =     870.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.50 TO NODE     79.90 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   399.00  DOWNSTREAM(FEET) =   373.00

   FLOW LENGTH(FEET) =   170.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   3.0 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  12.23

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       2.40

   PIPE TRAVEL TIME(MIN.) =   0.23    Tc(MIN.) =    5.23

   LONGEST FLOWPATH FROM NODE     79.80 TO NODE     79.90 =    1040.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.90 TO NODE     79.90 IS CODE =  11

 ----------------------------------------------------------------------------

   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1        2.40     5.23       7.677        3.78

   LONGEST FLOWPATH FROM NODE     79.80 TO NODE     79.90 =    1040.00 FEET.

   ** MEMORY BANK #  1 CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

Page 21



P1-d.TXT

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1        1.04     6.36       6.770        3.40

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     79.90 =    1693.00 FEET.

   ** PEAK FLOW RATE TABLE **

   STREAM    RUNOFF       Tc      INTENSITY

   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)

       1       3.25       5.23        7.677

       2       3.15       6.36        6.770

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       3.25   Tc(MIN.) =    5.23

   TOTAL AREA(ACRES) =        7.2

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.90 TO NODE     79.90 IS CODE =  12

 ----------------------------------------------------------------------------

   >>>>>CLEAR MEMORY BANK # 1 <<<<<

 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.90 TO NODE     79.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   373.00  DOWNSTREAM(FEET) =   368.00

   FLOW LENGTH(FEET) =   175.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   5.4 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.37

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       3.25

   PIPE TRAVEL TIME(MIN.) =   0.40    Tc(MIN.) =    5.63

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     79.00 =    1868.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     79.00 TO NODE     36.00 IS CODE =  53

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    368.00  DOWNSTREAM(FEET) =    335.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   183.00   CHANNEL SLOPE =  0.1803

   SLOPE ADJUSTMENT CURVE USED:

   EFFECTIVE SLOPE = .1502 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   CHANNEL FLOW THRU SUBAREA(CFS) =       3.25

   FLOW VELOCITY(FEET/SEC) =   3.21 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
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   TRAVEL TIME(MIN.) =   0.95   Tc(MIN.) =    6.58

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     36.00 =    2051.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     36.00 TO NODE     36.00 IS CODE =  10

 ----------------------------------------------------------------------------

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE     74.00 TO NODE     73.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    70.00

   UPSTREAM ELEVATION(FEET) =    491.00

   DOWNSTREAM ELEVATION(FEET) =    483.00

   ELEVATION DIFFERENCE(FEET) =      8.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.243

   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.666

   SUBAREA RUNOFF(CFS) =      0.21

   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.21

 ****************************************************************************

   FLOW PROCESS FROM NODE     73.00 TO NODE     67.90 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    483.00  DOWNSTREAM(FEET) =    418.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =  1040.00   CHANNEL SLOPE =  0.0625

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.714

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.27

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.94

   AVERAGE FLOW DEPTH(FEET) =   0.13   TRAVEL TIME(MIN.) =   5.90

   Tc(MIN.) =   11.14

   SUBAREA AREA(ACRES) =     1.22       SUBAREA RUNOFF(CFS) =    2.01

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.350

   TOTAL AREA(ACRES) =        1.3         PEAK FLOW RATE(CFS) =       2.15
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   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.18   FLOW VELOCITY(FEET/SEC.) =   3.58

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     67.90 =    1110.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     67.90 TO NODE     67.90 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   11.14

   RAINFALL INTENSITY(INCH/HR) =   4.71

   TOTAL STREAM AREA(ACRES) =     1.30

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.15

 ****************************************************************************

   FLOW PROCESS FROM NODE     63.00 TO NODE     62.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .6900

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    80.00

   UPSTREAM ELEVATION(FEET) =    464.00

   DOWNSTREAM ELEVATION(FEET) =    458.00

   ELEVATION DIFFERENCE(FEET) =      6.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.372

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.44

   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.44

 ****************************************************************************

   FLOW PROCESS FROM NODE     62.00 TO NODE     67.80 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    458.00  DOWNSTREAM(FEET) =    453.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   355.00   CHANNEL SLOPE =  0.0141

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.537

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .6900
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   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.32

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.94

   AVERAGE FLOW DEPTH(FEET) =   0.46   TRAVEL TIME(MIN.) =   2.01

   Tc(MIN.) =    5.38

   SUBAREA AREA(ACRES) =     1.87       SUBAREA RUNOFF(CFS) =    9.73

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.690

   TOTAL AREA(ACRES) =        2.0         PEAK FLOW RATE(CFS) =      10.14

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.65   FLOW VELOCITY(FEET/SEC.) =   3.60

   LONGEST FLOWPATH FROM NODE     63.00 TO NODE     67.80 =     435.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     67.80 TO NODE     67.80 IS CODE =   7

 ----------------------------------------------------------------------------

   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

 ============================================================================

   USER-SPECIFIED VALUES ARE AS FOLLOWS:

   TC(MIN) =   5.38   RAIN INTENSITY(INCH/HOUR) =  7.54

   TOTAL AREA(ACRES) =     2.00   TOTAL RUNOFF(CFS) =      1.73

 ****************************************************************************

   FLOW PROCESS FROM NODE     67.80 TO NODE     67.90 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   452.00  DOWNSTREAM(FEET) =   421.00

   FLOW LENGTH(FEET) =   185.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   2.5 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.45

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       1.73

   PIPE TRAVEL TIME(MIN.) =   0.27    Tc(MIN.) =    5.65

   LONGEST FLOWPATH FROM NODE     63.00 TO NODE     67.90 =     620.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     67.90 TO NODE     67.90 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    5.65

   RAINFALL INTENSITY(INCH/HR) =   7.31
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   TOTAL STREAM AREA(ACRES) =     2.00

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.73

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1        2.15    11.14        4.714          1.30

       2        1.73     5.65        7.306          2.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1        2.82     5.65       7.306

       2        3.26    11.14       4.714

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       3.26   Tc(MIN.) =   11.14

   TOTAL AREA(ACRES) =        3.3

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     67.90 =    1110.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     67.90 TO NODE     67.00 IS CODE =  53

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    421.00  DOWNSTREAM(FEET) =    386.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   105.00   CHANNEL SLOPE =  0.3333

   SLOPE ADJUSTMENT CURVE USED:

   EFFECTIVE SLOPE = .2023 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   CHANNEL FLOW THRU SUBAREA(CFS) =       3.26

   FLOW VELOCITY(FEET/SEC) =   3.73 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   0.47   Tc(MIN.) =   11.61

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     67.00 =    1215.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     67.00 TO NODE     67.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   11.61

   RAINFALL INTENSITY(INCH/HR) =   4.59

   TOTAL STREAM AREA(ACRES) =     3.30
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   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.26

 ****************************************************************************

   FLOW PROCESS FROM NODE     78.00 TO NODE     77.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    55.00

   UPSTREAM ELEVATION(FEET) =    443.80

   DOWNSTREAM ELEVATION(FEET) =    443.20

   ELEVATION DIFFERENCE(FEET) =      0.60

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.594

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.85

   TOTAL AREA(ACRES) =      0.12   TOTAL RUNOFF(CFS) =      0.85

 ****************************************************************************

   FLOW PROCESS FROM NODE     77.00 TO NODE     76.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  443.20  DOWNSTREAM ELEVATION(FEET) =  440.00

   STREET LENGTH(FEET) =   440.00   CURB HEIGHT(INCHES) =  6.0

   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.82

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.35

     HALFSTREET FLOOD WIDTH(FEET) =   11.21

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.05

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.72

   STREET FLOW TRAVEL TIME(MIN.) =   3.57   Tc(MIN.) =    6.16

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.905

   *USER SPECIFIED(SUBAREA):
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   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.900

   SUBAREA AREA(ACRES) =    0.63      SUBAREA RUNOFF(CFS) =    3.92

   TOTAL AREA(ACRES) =        0.8        PEAK FLOW RATE(CFS) =       4.66

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.40   HALFSTREET FLOOD WIDTH(FEET) =  13.79

   FLOW VELOCITY(FEET/SEC.) =  2.31   DEPTH*VELOCITY(FT*FT/SEC.) =   0.93

   LONGEST FLOWPATH FROM NODE     78.00 TO NODE     76.00 =     495.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     76.00 TO NODE     67.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    440.00  DOWNSTREAM(FEET) =    386.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   370.00   CHANNEL SLOPE =  0.1459

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.325

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       6.18

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   6.86

   AVERAGE FLOW DEPTH(FEET) =   0.26   TRAVEL TIME(MIN.) =   0.90

   Tc(MIN.) =    7.06

   SUBAREA AREA(ACRES) =     1.36       SUBAREA RUNOFF(CFS) =    3.01

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.545

   TOTAL AREA(ACRES) =        2.1         PEAK FLOW RATE(CFS) =       7.28

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.29   FLOW VELOCITY(FEET/SEC.) =   7.15

   LONGEST FLOWPATH FROM NODE     78.00 TO NODE     67.00 =     865.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     67.00 TO NODE     67.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    7.06

   RAINFALL INTENSITY(INCH/HR) =   6.32

   TOTAL STREAM AREA(ACRES) =     2.11

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      7.28
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 ****************************************************************************

   FLOW PROCESS FROM NODE     67.50 TO NODE     67.50 IS CODE =   7

 ----------------------------------------------------------------------------

   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

 ============================================================================

   USER-SPECIFIED VALUES ARE AS FOLLOWS:

   TC(MIN) =  15.00   RAIN INTENSITY(INCH/HOUR) =  3.89

   TOTAL AREA(ACRES) =     0.00   TOTAL RUNOFF(CFS) =    500.00

 ****************************************************************************

   FLOW PROCESS FROM NODE     67.50 TO NODE     67.00 IS CODE =  53

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    415.00  DOWNSTREAM(FEET) =    386.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   190.00   CHANNEL SLOPE =  0.1526

   SLOPE ADJUSTMENT CURVE USED:

   EFFECTIVE SLOPE = .1363 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   CHANNEL FLOW THRU SUBAREA(CFS) =     500.00

   FLOW VELOCITY(FEET/SEC) =  16.38 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   0.19   Tc(MIN.) =   15.19

   LONGEST FLOWPATH FROM NODE     81.00 TO NODE     67.00 =     825.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     67.00 TO NODE     67.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE:

   TIME OF CONCENTRATION(MIN.) =   15.19

   RAINFALL INTENSITY(INCH/HR) =   3.86

   TOTAL STREAM AREA(ACRES) =     0.00

   PEAK FLOW RATE(CFS) AT CONFLUENCE =    500.00

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1        3.26    11.61        4.591          3.30

       2        7.28     7.06        6.325          2.11

       3      500.00    15.19        3.859          0.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  3 STREAMS.
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   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1      242.12     7.06       6.325

       2      390.61    11.61       4.591

       3      507.18    15.19       3.859

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =     507.18   Tc(MIN.) =   15.19

   TOTAL AREA(ACRES) =        5.4

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     67.00 =    1215.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     67.00 TO NODE     75.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    392.00  DOWNSTREAM(FEET) =    351.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   695.00   CHANNEL SLOPE =  0.0590

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.753

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     509.80

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  17.28

   AVERAGE FLOW DEPTH(FEET) =   3.16   TRAVEL TIME(MIN.) =   0.67

   Tc(MIN.) =   15.86

   SUBAREA AREA(ACRES) =     3.97       SUBAREA RUNOFF(CFS) =    5.22

   AREA-AVERAGE RUNOFF COEFFICIENT = 14.041

   TOTAL AREA(ACRES) =        9.4         PEAK FLOW RATE(CFS) =     507.18

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  3.16   FLOW VELOCITY(FEET/SEC.) =  17.26

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     75.00 =    1910.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     75.00 TO NODE     75.00 IS CODE =  10

 ----------------------------------------------------------------------------

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE     68.00 TO NODE     66.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
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 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   118.00

   UPSTREAM ELEVATION(FEET) =    449.00

   DOWNSTREAM ELEVATION(FEET) =    411.00

   ELEVATION DIFFERENCE(FEET) =     38.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.684

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

            THE MAXIMUM OVERLAND FLOW LENGTH =   100.00

            (Reference: Table 3-1B of Hydrology Manual)

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.554

   SUBAREA RUNOFF(CFS) =      0.16

   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.16

 ****************************************************************************

   FLOW PROCESS FROM NODE     66.00 TO NODE     72.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    411.00  DOWNSTREAM(FEET) =    410.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   217.00   CHANNEL SLOPE =  0.0046

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.693

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.35

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.80

   AVERAGE FLOW DEPTH(FEET) =   0.13   TRAVEL TIME(MIN.) =   4.53

   Tc(MIN.) =   11.22

   SUBAREA AREA(ACRES) =     0.26       SUBAREA RUNOFF(CFS) =    0.37

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.300

   TOTAL AREA(ACRES) =        0.3         PEAK FLOW RATE(CFS) =       0.48

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.16   FLOW VELOCITY(FEET/SEC.) =   0.92

   LONGEST FLOWPATH FROM NODE     68.00 TO NODE     72.00 =     335.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     72.00 TO NODE     72.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================
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   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   11.22

   RAINFALL INTENSITY(INCH/HR) =   4.69

   TOTAL STREAM AREA(ACRES) =     0.34

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.48

 ****************************************************************************

   FLOW PROCESS FROM NODE     71.00 TO NODE     70.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    82.00

   UPSTREAM ELEVATION(FEET) =    450.00

   DOWNSTREAM ELEVATION(FEET) =    411.00

   ELEVATION DIFFERENCE(FEET) =     39.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.053

   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.988

   SUBAREA RUNOFF(CFS) =      0.10

   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.10

 ****************************************************************************

   FLOW PROCESS FROM NODE     70.00 TO NODE     72.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    411.00  DOWNSTREAM(FEET) =    410.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   124.00   CHANNEL SLOPE =  0.0081

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.604

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.21

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   0.84

   AVERAGE FLOW DEPTH(FEET) =   0.08   TRAVEL TIME(MIN.) =   2.47

   Tc(MIN.) =    8.52

   SUBAREA AREA(ACRES) =     0.13       SUBAREA RUNOFF(CFS) =    0.22

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.300

   TOTAL AREA(ACRES) =        0.2         PEAK FLOW RATE(CFS) =       0.30

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
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   DEPTH(FEET) =  0.10   FLOW VELOCITY(FEET/SEC.) =   0.93

   LONGEST FLOWPATH FROM NODE     71.00 TO NODE     72.00 =     206.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     72.00 TO NODE     72.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    8.52

   RAINFALL INTENSITY(INCH/HR) =   5.60

   TOTAL STREAM AREA(ACRES) =     0.18

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.30

 ****************************************************************************

   FLOW PROCESS FROM NODE     72.90 TO NODE     72.80 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .6900

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    80.00

   UPSTREAM ELEVATION(FEET) =    460.00

   DOWNSTREAM ELEVATION(FEET) =    456.00

   ELEVATION DIFFERENCE(FEET) =      4.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.860

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.44

   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.44

 ****************************************************************************

   FLOW PROCESS FROM NODE     72.80 TO NODE     61.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    456.00  DOWNSTREAM(FEET) =    448.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   360.00   CHANNEL SLOPE =  0.0222

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.567

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .6900

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       8.82
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   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   4.03

   AVERAGE FLOW DEPTH(FEET) =   0.54   TRAVEL TIME(MIN.) =   1.49

   Tc(MIN.) =    5.35

   SUBAREA AREA(ACRES) =     3.20       SUBAREA RUNOFF(CFS) =   16.71

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.690

   TOTAL AREA(ACRES) =        3.3         PEAK FLOW RATE(CFS) =      17.13

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.77   FLOW VELOCITY(FEET/SEC.) =   4.92

   LONGEST FLOWPATH FROM NODE     72.90 TO NODE     61.00 =     440.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     61.00 TO NODE     61.00 IS CODE =   7

 ----------------------------------------------------------------------------

   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

 ============================================================================

   USER-SPECIFIED VALUES ARE AS FOLLOWS:

   TC(MIN) =   5.35   RAIN INTENSITY(INCH/HOUR) =  7.57

   TOTAL AREA(ACRES) =     3.30   TOTAL RUNOFF(CFS) =      1.32

 ****************************************************************************

   FLOW PROCESS FROM NODE     61.00 TO NODE     72.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   443.00  DOWNSTREAM(FEET) =   410.00

   FLOW LENGTH(FEET) =    95.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   1.9 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  13.61

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       1.32

   PIPE TRAVEL TIME(MIN.) =   0.12    Tc(MIN.) =    5.47

   LONGEST FLOWPATH FROM NODE     72.90 TO NODE     72.00 =     535.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     72.00 TO NODE     72.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  3

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE:

   TIME OF CONCENTRATION(MIN.) =    5.47

   RAINFALL INTENSITY(INCH/HR) =   7.46

   TOTAL STREAM AREA(ACRES) =     3.30

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.32
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   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1        0.48    11.22        4.693          0.34

       2        0.30     8.52        5.604          0.18

       3        1.32     5.47        7.462          3.30

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  3 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1        1.75     5.47       7.462

       2        1.66     8.52       5.604

       3        1.56    11.22       4.693

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =       1.75   Tc(MIN.) =    5.47

   TOTAL AREA(ACRES) =        3.8

   LONGEST FLOWPATH FROM NODE     72.90 TO NODE     72.00 =     535.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     72.00 TO NODE     64.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   410.00  DOWNSTREAM(FEET) =   377.00

   FLOW LENGTH(FEET) =    95.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   2.1 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  14.83

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       1.75

   PIPE TRAVEL TIME(MIN.) =   0.11    Tc(MIN.) =    5.57

   LONGEST FLOWPATH FROM NODE     72.90 TO NODE     64.00 =     630.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     64.00 TO NODE     75.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    377.00  DOWNSTREAM(FEET) =    351.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   150.00   CHANNEL SLOPE =  0.1733

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
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   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.970

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3200

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.05

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   4.96

   AVERAGE FLOW DEPTH(FEET) =   0.13   TRAVEL TIME(MIN.) =   0.50

   Tc(MIN.) =    6.08

   SUBAREA AREA(ACRES) =     0.27       SUBAREA RUNOFF(CFS) =    0.60

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.102

   TOTAL AREA(ACRES) =        4.1         PEAK FLOW RATE(CFS) =       2.91

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.16   FLOW VELOCITY(FEET/SEC.) =   5.57

   LONGEST FLOWPATH FROM NODE     72.90 TO NODE     75.00 =     780.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     75.00 TO NODE     75.00 IS CODE =  11

 ----------------------------------------------------------------------------

   >>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1        2.91     6.08       6.970        4.09

   LONGEST FLOWPATH FROM NODE     72.90 TO NODE     75.00 =     780.00 FEET.

   ** MEMORY BANK #  2 CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1      507.18    15.86       3.753        9.38

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     75.00 =    1910.00 FEET.

   ** PEAK FLOW RATE TABLE **

   STREAM    RUNOFF       Tc      INTENSITY

   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)

       1     197.19       6.08        6.970

       2     508.75      15.86        3.753

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =     508.75   Tc(MIN.) =   15.86

   TOTAL AREA(ACRES) =       13.5

 ****************************************************************************

   FLOW PROCESS FROM NODE     75.00 TO NODE     75.00 IS CODE =  12

 ----------------------------------------------------------------------------
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   >>>>>CLEAR MEMORY BANK # 2 <<<<<

 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE     75.00 TO NODE     60.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    351.00  DOWNSTREAM(FEET) =    350.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =    70.00   CHANNEL SLOPE =  0.0143

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.736

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     509.15

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  10.15

   AVERAGE FLOW DEPTH(FEET) =   4.31   TRAVEL TIME(MIN.) =   0.11

   Tc(MIN.) =   15.98

   SUBAREA AREA(ACRES) =     0.61       SUBAREA RUNOFF(CFS) =    0.80

   AREA-AVERAGE RUNOFF COEFFICIENT =  9.399

   TOTAL AREA(ACRES) =       14.1         PEAK FLOW RATE(CFS) =     508.75

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  4.31   FLOW VELOCITY(FEET/SEC.) =  10.17

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     60.00 =    1980.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     60.00 TO NODE     60.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   15.98

   RAINFALL INTENSITY(INCH/HR) =   3.74

   TOTAL STREAM AREA(ACRES) =    14.08

   PEAK FLOW RATE(CFS) AT CONFLUENCE =    508.75

 ****************************************************************************

   FLOW PROCESS FROM NODE     59.00 TO NODE     58.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .7100
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   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00

   UPSTREAM ELEVATION(FEET) =    440.00

   DOWNSTREAM ELEVATION(FEET) =    438.50

   ELEVATION DIFFERENCE(FEET) =      1.50

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.825

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      1.07

   TOTAL AREA(ACRES) =      0.19   TOTAL RUNOFF(CFS) =      1.07

 ****************************************************************************

   FLOW PROCESS FROM NODE     58.00 TO NODE     57.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    438.50  DOWNSTREAM(FEET) =    428.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   830.00   CHANNEL SLOPE =  0.0127

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.511

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .7000

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      10.97

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   3.53

   AVERAGE FLOW DEPTH(FEET) =   0.70   TRAVEL TIME(MIN.) =   3.92

   Tc(MIN.) =    8.74

   SUBAREA AREA(ACRES) =     5.00       SUBAREA RUNOFF(CFS) =   19.29

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.700

   TOTAL AREA(ACRES) =        5.2         PEAK FLOW RATE(CFS) =      20.03

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.97   FLOW VELOCITY(FEET/SEC.) =   4.20

   LONGEST FLOWPATH FROM NODE     59.00 TO NODE     57.00 =     905.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     57.00 TO NODE     57.00 IS CODE =   7

 ----------------------------------------------------------------------------

   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

 ============================================================================

   USER-SPECIFIED VALUES ARE AS FOLLOWS:

   TC(MIN) =   8.74   RAIN INTENSITY(INCH/HOUR) =  5.51

   TOTAL AREA(ACRES) =     5.20   TOTAL RUNOFF(CFS) =      0.94

 ****************************************************************************

   FLOW PROCESS FROM NODE     57.00 TO NODE     56.00 IS CODE =  31
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 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   428.00  DOWNSTREAM(FEET) =   378.00

   FLOW LENGTH(FEET) =   170.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   1.6 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.64

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       0.94

   PIPE TRAVEL TIME(MIN.) =   0.24    Tc(MIN.) =    8.98

   LONGEST FLOWPATH FROM NODE     59.00 TO NODE     56.00 =    1075.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     56.00 TO NODE     60.00 IS CODE =  53

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    373.00  DOWNSTREAM(FEET) =    350.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   108.00   CHANNEL SLOPE =  0.2130

   SLOPE ADJUSTMENT CURVE USED:

   EFFECTIVE SLOPE = .1665 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION

   CHANNEL FLOW THRU SUBAREA(CFS) =       0.94

   FLOW VELOCITY(FEET/SEC) =   2.28 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   0.79   Tc(MIN.) =    9.77

   LONGEST FLOWPATH FROM NODE     59.00 TO NODE     60.00 =    1183.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     60.00 TO NODE     60.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    9.77

   RAINFALL INTENSITY(INCH/HR) =   5.13

   TOTAL STREAM AREA(ACRES) =     5.20

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.94

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1      508.75    15.98        3.736         14.08

       2        0.94     9.77        5.131          5.20
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   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1      312.05     9.77       5.131

       2      509.43    15.98       3.736

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =     509.43   Tc(MIN.) =   15.98

   TOTAL AREA(ACRES) =       19.3

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     60.00 =    1980.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     60.00 TO NODE     55.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    350.00  DOWNSTREAM(FEET) =    337.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   280.00   CHANNEL SLOPE =  0.0464

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.692

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     510.45

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  15.80

   AVERAGE FLOW DEPTH(FEET) =   3.34   TRAVEL TIME(MIN.) =   0.30

   Tc(MIN.) =   16.27

   SUBAREA AREA(ACRES) =     1.57       SUBAREA RUNOFF(CFS) =    2.03

   AREA-AVERAGE RUNOFF COEFFICIENT =  6.382

   TOTAL AREA(ACRES) =       20.9         PEAK FLOW RATE(CFS) =     509.43

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  3.34   FLOW VELOCITY(FEET/SEC.) =  15.78

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     55.00 =    2260.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     55.00 TO NODE     55.00 IS CODE =  10

 ----------------------------------------------------------------------------

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

 ============================================================================

 ****************************************************************************

Page 40



P1-d.TXT

   FLOW PROCESS FROM NODE     55.90 TO NODE     55.90 IS CODE =   7

 ----------------------------------------------------------------------------

   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

 ============================================================================

   USER-SPECIFIED VALUES ARE AS FOLLOWS:

   TC(MIN) =  10.00   RAIN INTENSITY(INCH/HOUR) =  5.05

   TOTAL AREA(ACRES) =     0.00   TOTAL RUNOFF(CFS) =     49.10

 ****************************************************************************

   FLOW PROCESS FROM NODE     55.90 TO NODE     55.80 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   482.00  DOWNSTREAM(FEET) =   464.00

   FLOW LENGTH(FEET) =   350.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  27.0 INCH PIPE IS  17.2 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  18.33

   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      49.10

   PIPE TRAVEL TIME(MIN.) =   0.32    Tc(MIN.) =   10.32

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     55.80 =    2610.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     55.80 TO NODE     55.80 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   10.32

   RAINFALL INTENSITY(INCH/HR) =   4.95

   TOTAL STREAM AREA(ACRES) =     0.00

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     49.10

 ****************************************************************************

   FLOW PROCESS FROM NODE     54.00 TO NODE     53.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00

   UPSTREAM ELEVATION(FEET) =    561.00

   DOWNSTREAM ELEVATION(FEET) =    542.00

   ELEVATION DIFFERENCE(FEET) =     19.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.427
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   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.497

   SUBAREA RUNOFF(CFS) =      0.18

   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.18

 ****************************************************************************

   FLOW PROCESS FROM NODE     53.00 TO NODE     52.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    542.00  DOWNSTREAM(FEET) =    473.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   355.00   CHANNEL SLOPE =  0.1944

   CHANNEL BASE(FEET) =    2.00   "Z" FACTOR =   3.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.686

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3500

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.18

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   5.61

   AVERAGE FLOW DEPTH(FEET) =   0.16   TRAVEL TIME(MIN.) =   1.05

   Tc(MIN.) =    6.48

   SUBAREA AREA(ACRES) =     1.70       SUBAREA RUNOFF(CFS) =    3.98

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.350

   TOTAL AREA(ACRES) =        1.8         PEAK FLOW RATE(CFS) =       4.14

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.23   FLOW VELOCITY(FEET/SEC.) =   6.84

   LONGEST FLOWPATH FROM NODE     54.00 TO NODE     52.00 =     430.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     52.00 TO NODE     55.80 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   467.00  DOWNSTREAM(FEET) =   464.00

   FLOW LENGTH(FEET) =    45.00   MANNING'S N =  0.013

   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

   DEPTH OF FLOW IN  18.0 INCH PIPE IS   4.9 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.69

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =       4.14

   PIPE TRAVEL TIME(MIN.) =   0.07    Tc(MIN.) =    6.55

   LONGEST FLOWPATH FROM NODE     54.00 TO NODE     55.80 =     475.00 FEET.

 ****************************************************************************
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   FLOW PROCESS FROM NODE     55.80 TO NODE     55.80 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    6.55

   RAINFALL INTENSITY(INCH/HR) =   6.64

   TOTAL STREAM AREA(ACRES) =     1.77

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.14

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1       49.10    10.32        4.954          0.00

       2        4.14     6.55        6.639          1.77

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       35.32     6.55       6.639

       2       52.19    10.32       4.954

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      52.19   Tc(MIN.) =   10.32

   TOTAL AREA(ACRES) =        1.8

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     55.80 =    2610.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     55.80 TO NODE     51.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   464.00  DOWNSTREAM(FEET) =   434.00

   FLOW LENGTH(FEET) =   680.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  27.0 INCH PIPE IS  19.0 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  17.41

   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      52.19

   PIPE TRAVEL TIME(MIN.) =   0.65    Tc(MIN.) =   10.97

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     51.00 =    3290.00 FEET.

 ****************************************************************************
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   FLOW PROCESS FROM NODE     51.00 TO NODE     51.00 IS CODE =  10

 ----------------------------------------------------------------------------

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<<

 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE     50.00 TO NODE     49.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    40.00

   UPSTREAM ELEVATION(FEET) =    606.40

   DOWNSTREAM ELEVATION(FEET) =    604.50

   ELEVATION DIFFERENCE(FEET) =      1.90

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.355

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.57

   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS) =      0.57

 ****************************************************************************

   FLOW PROCESS FROM NODE     49.00 TO NODE     48.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    604.50  DOWNSTREAM(FEET) =    558.10

   CHANNEL LENGTH THRU SUBAREA(FEET) =   350.00   CHANNEL SLOPE =  0.1326

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       9.28

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   7.61

   AVERAGE FLOW DEPTH(FEET) =   0.33   TRAVEL TIME(MIN.) =   0.77

   Tc(MIN.) =    2.12

   SUBAREA AREA(ACRES) =     2.45       SUBAREA RUNOFF(CFS) =   17.43

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.900

   TOTAL AREA(ACRES) =        2.5         PEAK FLOW RATE(CFS) =      18.00

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.49   FLOW VELOCITY(FEET/SEC.) =   9.34
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   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     48.00 =     390.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     48.00 TO NODE     47.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   552.10  DOWNSTREAM(FEET) =   546.20

   FLOW LENGTH(FEET) =   195.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  21.0 INCH PIPE IS  12.8 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.72

   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      18.00

   PIPE TRAVEL TIME(MIN.) =   0.28    Tc(MIN.) =    2.40

   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     47.00 =     585.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     47.00 TO NODE     46.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    552.20  DOWNSTREAM(FEET) =    444.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   525.00   CHANNEL SLOPE =  0.2061

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3300

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      20.18

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  11.34

   AVERAGE FLOW DEPTH(FEET) =   0.45   TRAVEL TIME(MIN.) =   0.77

   Tc(MIN.) =    3.17

   SUBAREA AREA(ACRES) =     1.67       SUBAREA RUNOFF(CFS) =    4.36

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.673

   TOTAL AREA(ACRES) =        4.2         PEAK FLOW RATE(CFS) =      22.35

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.48   FLOW VELOCITY(FEET/SEC.) =  11.65

   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     46.00 =    1110.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     46.00 TO NODE     46.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
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 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =    3.17

   RAINFALL INTENSITY(INCH/HR) =   7.90

   TOTAL STREAM AREA(ACRES) =     4.20

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     22.35

 ****************************************************************************

   FLOW PROCESS FROM NODE     45.00 TO NODE     44.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    93.50

   UPSTREAM ELEVATION(FEET) =    606.40

   DOWNSTREAM ELEVATION(FEET) =    603.50

   ELEVATION DIFFERENCE(FEET) =      2.90

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.387

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      1.14

   TOTAL AREA(ACRES) =      0.16   TOTAL RUNOFF(CFS) =      1.14

 ****************************************************************************

   FLOW PROCESS FROM NODE     44.00 TO NODE     43.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    603.50  DOWNSTREAM(FEET) =    570.60

   CHANNEL LENGTH THRU SUBAREA(FEET) =   310.00   CHANNEL SLOPE =  0.1061

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       8.32

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   6.82

   AVERAGE FLOW DEPTH(FEET) =   0.33   TRAVEL TIME(MIN.) =   0.76

   Tc(MIN.) =    3.14

   SUBAREA AREA(ACRES) =     2.02       SUBAREA RUNOFF(CFS) =   14.37

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.900

   TOTAL AREA(ACRES) =        2.2         PEAK FLOW RATE(CFS) =      15.51
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   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.48   FLOW VELOCITY(FEET/SEC.) =   8.25

   LONGEST FLOWPATH FROM NODE     45.00 TO NODE     43.00 =     403.50 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     43.00 TO NODE     42.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   564.60  DOWNSTREAM(FEET) =   559.00

   FLOW LENGTH(FEET) =    95.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.5 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  14.53

   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      15.51

   PIPE TRAVEL TIME(MIN.) =   0.11    Tc(MIN.) =    3.25

   LONGEST FLOWPATH FROM NODE     45.00 TO NODE     42.00 =     498.50 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     42.00 TO NODE     46.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    565.00  DOWNSTREAM(FEET) =    444.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   505.00   CHANNEL SLOPE =  0.2396

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      17.86

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  11.43

   AVERAGE FLOW DEPTH(FEET) =   0.41   TRAVEL TIME(MIN.) =   0.74

   Tc(MIN.) =    3.99

   SUBAREA AREA(ACRES) =     1.98       SUBAREA RUNOFF(CFS) =    4.70

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.614

   TOTAL AREA(ACRES) =        4.2         PEAK FLOW RATE(CFS) =      20.20

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.44   FLOW VELOCITY(FEET/SEC.) =  11.85

   LONGEST FLOWPATH FROM NODE     45.00 TO NODE     46.00 =    1003.50 FEET.

 ****************************************************************************
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   FLOW PROCESS FROM NODE     46.00 TO NODE     46.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    3.99

   RAINFALL INTENSITY(INCH/HR) =   7.90

   TOTAL STREAM AREA(ACRES) =     4.16

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     20.20

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1       22.35     3.17        7.904          4.20

       2       20.20     3.99        7.904          4.16

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       38.40     3.17       7.904

       2       42.56     3.99       7.904

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      42.56   Tc(MIN.) =    3.99

   TOTAL AREA(ACRES) =        8.4

   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     46.00 =    1110.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     46.00 TO NODE     51.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   438.00  DOWNSTREAM(FEET) =   434.00

   FLOW LENGTH(FEET) =    50.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  14.8 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  20.91

   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      42.56

   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    4.03

   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     51.00 =    1160.00 FEET.

 ****************************************************************************
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   FLOW PROCESS FROM NODE     51.00 TO NODE     51.00 IS CODE =  11

 ----------------------------------------------------------------------------

   >>>>>CONFLUENCE MEMORY BANK # 3 WITH THE MAIN-STREAM MEMORY<<<<<

 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1       42.56     4.03       7.904        8.36

   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     51.00 =    1160.00 FEET.

   ** MEMORY BANK #  3 CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1       52.19    10.97       4.762        1.77

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     51.00 =    3290.00 FEET.

   ** PEAK FLOW RATE TABLE **

   STREAM    RUNOFF       Tc      INTENSITY

   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)

       1      61.73       4.03        7.904

       2      77.83      10.97        4.762

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      77.83   Tc(MIN.) =   10.97

   TOTAL AREA(ACRES) =       10.1

 ****************************************************************************

   FLOW PROCESS FROM NODE     51.00 TO NODE     51.00 IS CODE =  12

 ----------------------------------------------------------------------------

   >>>>>CLEAR MEMORY BANK # 3 <<<<<

 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE     51.00 TO NODE     41.00 IS CODE =  31

 ----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =   434.00  DOWNSTREAM(FEET) =   399.00

   FLOW LENGTH(FEET) =   235.00   MANNING'S N =  0.013

   DEPTH OF FLOW IN  24.0 INCH PIPE IS  18.5 INCHES

   PIPE-FLOW VELOCITY(FEET/SEC.) =  29.97

   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1

   PIPE-FLOW(CFS) =      77.83

   PIPE TRAVEL TIME(MIN.) =   0.13    Tc(MIN.) =   11.10

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     41.00 =    3525.00 FEET.
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 ****************************************************************************

   FLOW PROCESS FROM NODE     41.00 TO NODE     37.00 IS CODE =  53

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    399.00  DOWNSTREAM(FEET) =    385.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   115.00   CHANNEL SLOPE =  0.1217

   SLOPE ADJUSTMENT CURVE USED:

   EFFECTIVE SLOPE = .1162 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   CHANNEL FLOW THRU SUBAREA(CFS) =      77.83

   FLOW VELOCITY(FEET/SEC) =   8.14 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   0.24   Tc(MIN.) =   11.34

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     37.00 =    3640.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     37.00 TO NODE     37.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =   11.34

   RAINFALL INTENSITY(INCH/HR) =   4.66

   TOTAL STREAM AREA(ACRES) =    10.13

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     77.83

 ****************************************************************************

   FLOW PROCESS FROM NODE     39.00 TO NODE     38.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00

   UPSTREAM ELEVATION(FEET) =    452.00

   DOWNSTREAM ELEVATION(FEET) =    434.00

   ELEVATION DIFFERENCE(FEET) =     18.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.789

   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.192

   SUBAREA RUNOFF(CFS) =      0.13

   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS) =      0.13

 ****************************************************************************

   FLOW PROCESS FROM NODE     38.00 TO NODE     37.00 IS CODE =  51

 ----------------------------------------------------------------------------
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   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    434.00  DOWNSTREAM(FEET) =    385.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   215.00   CHANNEL SLOPE =  0.2279

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.602

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.20

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   4.37

   AVERAGE FLOW DEPTH(FEET) =   0.09   TRAVEL TIME(MIN.) =   0.82

   Tc(MIN.) =    6.61

   SUBAREA AREA(ACRES) =     1.08       SUBAREA RUNOFF(CFS) =    2.14

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.300

   TOTAL AREA(ACRES) =        1.1         PEAK FLOW RATE(CFS) =       2.26

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.12   FLOW VELOCITY(FEET/SEC.) =   5.56

   LONGEST FLOWPATH FROM NODE     39.00 TO NODE     37.00 =     290.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     37.00 TO NODE     37.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:

   TIME OF CONCENTRATION(MIN.) =    6.61

   RAINFALL INTENSITY(INCH/HR) =   6.60

   TOTAL STREAM AREA(ACRES) =     1.14

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.26

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1       77.83    11.34        4.662         10.13

       2        2.26     6.61        6.602          1.14

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
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       1       47.63     6.61       6.602

       2       79.42    11.34       4.662

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      79.42   Tc(MIN.) =   11.34

   TOTAL AREA(ACRES) =       11.3

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     37.00 =    3640.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     37.00 TO NODE     55.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    385.00  DOWNSTREAM(FEET) =    336.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   420.00   CHANNEL SLOPE =  0.1167

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.532

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      81.06

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  13.73

   AVERAGE FLOW DEPTH(FEET) =   1.12   TRAVEL TIME(MIN.) =   0.51

   Tc(MIN.) =   11.85

   SUBAREA AREA(ACRES) =     2.40       SUBAREA RUNOFF(CFS) =    3.26

   AREA-AVERAGE RUNOFF COEFFICIENT =  1.227

   TOTAL AREA(ACRES) =       13.7         PEAK FLOW RATE(CFS) =      79.42

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  1.11   FLOW VELOCITY(FEET/SEC.) =  13.69

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     55.00 =    4060.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     55.00 TO NODE     55.00 IS CODE =  11

 ----------------------------------------------------------------------------

   >>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1       79.42    11.85       4.532       13.67

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     55.00 =    4060.00 FEET.

   ** MEMORY BANK #  2 CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA
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   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1      509.43    16.27       3.692       20.85

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     55.00 =    2260.00 FEET.

   ** PEAK FLOW RATE TABLE **

   STREAM    RUNOFF       Tc      INTENSITY

   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)

       1     450.22      11.85        4.532

       2     574.14      16.27        3.692

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =     574.14   Tc(MIN.) =   16.27

   TOTAL AREA(ACRES) =       34.5

 ****************************************************************************

   FLOW PROCESS FROM NODE     55.00 TO NODE     55.00 IS CODE =  12

 ----------------------------------------------------------------------------

   >>>>>CLEAR MEMORY BANK # 2 <<<<<

 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE     55.00 TO NODE     36.00 IS CODE =  53

 ----------------------------------------------------------------------------

   >>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    336.00  DOWNSTREAM(FEET) =    335.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =    60.00   CHANNEL SLOPE =  0.0167

   SLOPE ADJUSTMENT CURVE USED:

   EFFECTIVE SLOPE = .0167 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   CHANNEL FLOW THRU SUBAREA(CFS) =     574.14

   FLOW VELOCITY(FEET/SEC) =   6.00 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

   TRAVEL TIME(MIN.) =   0.17   Tc(MIN.) =   16.44

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     36.00 =    4120.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     36.00 TO NODE     36.00 IS CODE =  11

 ----------------------------------------------------------------------------

   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1      574.14    16.44       3.668       34.52

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     36.00 =    4120.00 FEET.

   ** MEMORY BANK #  1 CONFLUENCE DATA **
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   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1        3.25     6.58       6.623        7.18

   LONGEST FLOWPATH FROM NODE     99.00 TO NODE     36.00 =    2051.00 FEET.

   ** PEAK FLOW RATE TABLE **

   STREAM    RUNOFF       Tc      INTENSITY

   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)

       1     232.92       6.58        6.623

       2     575.94      16.44        3.668

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =     575.94   Tc(MIN.) =   16.44

   TOTAL AREA(ACRES) =       41.7

 ****************************************************************************

   FLOW PROCESS FROM NODE     36.00 TO NODE     36.00 IS CODE =  12

 ----------------------------------------------------------------------------

   >>>>>CLEAR MEMORY BANK # 1 <<<<<

 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE     36.00 TO NODE     35.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    335.00  DOWNSTREAM(FEET) =    314.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =   760.00   CHANNEL SLOPE =  0.0276

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.538

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3400

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =     580.72

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  13.45

   AVERAGE FLOW DEPTH(FEET) =   3.96   TRAVEL TIME(MIN.) =   0.94

   Tc(MIN.) =   17.38

   SUBAREA AREA(ACRES) =     7.93       SUBAREA RUNOFF(CFS) =    9.54

   AREA-AVERAGE RUNOFF COEFFICIENT =  3.085

   TOTAL AREA(ACRES) =       49.6         PEAK FLOW RATE(CFS) =     575.94

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  3.94   FLOW VELOCITY(FEET/SEC.) =  13.43

   LONGEST FLOWPATH FROM NODE     74.00 TO NODE     35.00 =    4880.00 FEET.

 ============================================================================

   END OF STUDY SUMMARY:
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   TOTAL AREA(ACRES)     =       49.6  TC(MIN.) =     17.38

   PEAK FLOW RATE(CFS)   =     575.94

 ============================================================================

 ============================================================================

   END OF RATIONAL METHOD ANALYSIS

� 
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Job Name: Sweetwater Vistas Date: 7/14/15

Job #: 2780-002 Run Name:

P2.DAT

Code Elev 1 Elev 2 Length C Area Comments

(feet) (feet) (feet) Factor (ac.) 1 2 3

30 29 2 391 390 85 0.9 0.07

29 28 6 390 313 890 0.9 1.15 1 SIDE OF STREET

28 28 10 SAVE BANK 1

27 26 2 440.6 440 56.18 0.9 0.09

26 25 6 440 363 1755 0.9 1.95 1 SIDE OF STREET

25 25 1 1 OF 2

24 23 2 428 424 100 0.3 0.07

23 25 5 424 362 1180 0.3 2.14

25 25 1 2 OF 2

25 28 6 362 313 795 0.9 2.34

28 28 11 ADD BANK 1

28 28 12 CLEAR BANK 1

28 22 6 313 296 375 0.9 1.00

8.81

Node to Node BANK
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 ____________________________________________________________________________

 ****************************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE

             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT

                          2003,1985,1981 HYDROLOGY MANUAL

          (c) Copyright 1982-2014 Advanced Engineering Software (aes)

              Ver. 21.0 Release Date: 06/01/2014  License ID 1355

                            Analysis prepared by:

                              Fuscoe Engineering                             

                       6390 Greenwich Drive, Suite 170                       

                                San Diego, CA                                

                                    92122                                    

  ************************** DESCRIPTION OF STUDY **************************

 * SWEETWATER VISTAS                                                        *

 * PROPOSED HYDROLOGY                                                       *

 * RUN 2                                                                    *

  **************************************************************************

   FILE NAME: P2.DAT                                            

   TIME/DATE OF STUDY: 07:43 08/10/2016

 ----------------------------------------------------------------------------

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

 ----------------------------------------------------------------------------

   2003 SAN DIEGO MANUAL CRITERIA

   USER SPECIFIED STORM EVENT(YEAR) = 100.00

   6-HOUR DURATION PRECIPITATION (INCHES) =   3.000

   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00

   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING

      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR

 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)

 ===  =====  =========  =================  ======  ===== ====== ===== =======

   1   30.0     20.0    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

     1. Relative Flow-Depth =  0.50 FEET

        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)

     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)

   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN

    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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 ****************************************************************************

   FLOW PROCESS FROM NODE     30.00 TO NODE     29.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    85.00

   UPSTREAM ELEVATION(FEET) =    391.00

   DOWNSTREAM ELEVATION(FEET) =    390.50

   ELEVATION DIFFERENCE(FEET) =      0.50

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.117

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

            THE MAXIMUM OVERLAND FLOW LENGTH =    52.65

            (Reference: Table 3-1B of Hydrology Manual)

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.50

   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.50

 ****************************************************************************

   FLOW PROCESS FROM NODE     29.00 TO NODE     28.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  390.50  DOWNSTREAM ELEVATION(FEET) =  313.00

   STREET LENGTH(FEET) =   890.00   CURB HEIGHT(INCHES) =  6.0

   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       4.29

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.28

     HALFSTREET FLOOD WIDTH(FEET) =    7.84

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.85

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.66
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   STREET FLOW TRAVEL TIME(MIN.) =   2.54   Tc(MIN.) =    5.65

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.303

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.900

   SUBAREA AREA(ACRES) =    1.15      SUBAREA RUNOFF(CFS) =    7.56

   TOTAL AREA(ACRES) =        1.2        PEAK FLOW RATE(CFS) =       8.02

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.33   HALFSTREET FLOOD WIDTH(FEET) =  10.35

   FLOW VELOCITY(FEET/SEC.) =  6.74   DEPTH*VELOCITY(FT*FT/SEC.) =   2.25

   LONGEST FLOWPATH FROM NODE     30.00 TO NODE     28.00 =     975.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     28.00 TO NODE     28.00 IS CODE =  10

 ----------------------------------------------------------------------------

   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE     27.00 TO NODE     26.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =    56.18

   UPSTREAM ELEVATION(FEET) =    440.60

   DOWNSTREAM ELEVATION(FEET) =    440.00

   ELEVATION DIFFERENCE(FEET) =      0.60

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.640

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.904

   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

   SUBAREA RUNOFF(CFS) =      0.64

   TOTAL AREA(ACRES) =      0.09   TOTAL RUNOFF(CFS) =      0.64

 ****************************************************************************

   FLOW PROCESS FROM NODE     26.00 TO NODE     25.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  440.00  DOWNSTREAM ELEVATION(FEET) =  363.00

   STREET LENGTH(FEET) =  1755.00   CURB HEIGHT(INCHES) =  6.0

   STREET HALFWIDTH(FEET) = 30.00
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   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       5.62

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.33

     HALFSTREET FLOOD WIDTH(FEET) =   10.27

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.79

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    1.59

   STREET FLOW TRAVEL TIME(MIN.) =   6.11   Tc(MIN.) =    8.75

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.509

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.900

   SUBAREA AREA(ACRES) =    1.95      SUBAREA RUNOFF(CFS) =    9.67

   TOTAL AREA(ACRES) =        2.0        PEAK FLOW RATE(CFS) =      10.12

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.39   HALFSTREET FLOOD WIDTH(FEET) =  13.16

   FLOW VELOCITY(FEET/SEC.) =  5.46   DEPTH*VELOCITY(FT*FT/SEC.) =   2.13

   LONGEST FLOWPATH FROM NODE     27.00 TO NODE     25.00 =    1811.18 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     25.00 TO NODE     25.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:

   TIME OF CONCENTRATION(MIN.) =    8.75

   RAINFALL INTENSITY(INCH/HR) =   5.51

   TOTAL STREAM AREA(ACRES) =     2.04

   PEAK FLOW RATE(CFS) AT CONFLUENCE =     10.12

 ****************************************************************************

   FLOW PROCESS FROM NODE     24.00 TO NODE     23.00 IS CODE =  21

 ----------------------------------------------------------------------------

   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

 ============================================================================

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000
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   S.C.S. CURVE NUMBER (AMC II) =   0

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00

   UPSTREAM ELEVATION(FEET) =    428.00

   DOWNSTREAM ELEVATION(FEET) =    424.00

   ELEVATION DIFFERENCE(FEET) =      4.00

   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    8.958

   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN

            THE MAXIMUM OVERLAND FLOW LENGTH =    97.50

            (Reference: Table 3-1B of Hydrology Manual)

            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.427

   SUBAREA RUNOFF(CFS) =      0.11

   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.11

 ****************************************************************************

   FLOW PROCESS FROM NODE     23.00 TO NODE     25.00 IS CODE =  51

 ----------------------------------------------------------------------------

   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<

   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

 ============================================================================

   ELEVATION DATA: UPSTREAM(FEET) =    424.00  DOWNSTREAM(FEET) =    362.00

   CHANNEL LENGTH THRU SUBAREA(FEET) =  1180.00   CHANNEL SLOPE =  0.0525

   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000

   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =  10.00

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.780

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .3000

   S.C.S. CURVE NUMBER (AMC II) =   0

   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.36

   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.92

   AVERAGE FLOW DEPTH(FEET) =   0.14   TRAVEL TIME(MIN.) =   6.73

   Tc(MIN.) =   15.69

   SUBAREA AREA(ACRES) =     2.14       SUBAREA RUNOFF(CFS) =    2.43

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.300

   TOTAL AREA(ACRES) =        2.2         PEAK FLOW RATE(CFS) =       2.51

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:

   DEPTH(FEET) =  0.20   FLOW VELOCITY(FEET/SEC.) =   3.62

   LONGEST FLOWPATH FROM NODE     24.00 TO NODE     25.00 =    1280.00 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     25.00 TO NODE     25.00 IS CODE =   1

 ----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

 ============================================================================

   TOTAL NUMBER OF STREAMS =  2

   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
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   TIME OF CONCENTRATION(MIN.) =   15.69

   RAINFALL INTENSITY(INCH/HR) =   3.78

   TOTAL STREAM AREA(ACRES) =     2.21

   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.51

   ** CONFLUENCE DATA **

   STREAM     RUNOFF       Tc      INTENSITY      AREA

   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)

       1       10.12     8.75        5.509          2.04

       2        2.51    15.69        3.780          2.21

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **

   STREAM     RUNOFF      Tc      INTENSITY

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)

       1       11.51     8.75       5.509

       2        9.45    15.69       3.780

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      11.51   Tc(MIN.) =    8.75

   TOTAL AREA(ACRES) =        4.2

   LONGEST FLOWPATH FROM NODE     27.00 TO NODE     25.00 =    1811.18 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     25.00 TO NODE     28.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  362.00  DOWNSTREAM ELEVATION(FEET) =  313.00

   STREET LENGTH(FEET) =   795.00   CURB HEIGHT(INCHES) =  6.0

   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      16.61

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.43

     HALFSTREET FLOOD WIDTH(FEET) =   14.96
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     AVERAGE FLOW VELOCITY(FEET/SEC.) =    7.05

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.00

   STREET FLOW TRAVEL TIME(MIN.) =   1.88   Tc(MIN.) =   10.63

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.859

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.699

   SUBAREA AREA(ACRES) =    2.34      SUBAREA RUNOFF(CFS) =   10.23

   TOTAL AREA(ACRES) =        6.6        PEAK FLOW RATE(CFS) =      22.38

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.46   HALFSTREET FLOOD WIDTH(FEET) =  16.84

   FLOW VELOCITY(FEET/SEC.) =  7.58   DEPTH*VELOCITY(FT*FT/SEC.) =   3.51

   LONGEST FLOWPATH FROM NODE     27.00 TO NODE     28.00 =    2606.18 FEET.

 ****************************************************************************

   FLOW PROCESS FROM NODE     28.00 TO NODE     28.00 IS CODE =  11

 ----------------------------------------------------------------------------

   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1       22.38    10.63       4.859        6.59

   LONGEST FLOWPATH FROM NODE     27.00 TO NODE     28.00 =    2606.18 FEET.

   ** MEMORY BANK #  1 CONFLUENCE DATA **

   STREAM     RUNOFF      Tc      INTENSITY     AREA

   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)

       1        8.02     5.65       7.303        1.22

   LONGEST FLOWPATH FROM NODE     30.00 TO NODE     28.00 =     975.00 FEET.

   ** PEAK FLOW RATE TABLE **

   STREAM    RUNOFF       Tc      INTENSITY

   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)

       1      19.92       5.65        7.303

       2      27.71      10.63        4.859

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

   PEAK FLOW RATE(CFS) =      27.71   Tc(MIN.) =   10.63

   TOTAL AREA(ACRES) =        7.8

 ****************************************************************************

   FLOW PROCESS FROM NODE     28.00 TO NODE     28.00 IS CODE =  12

 ----------------------------------------------------------------------------

   >>>>>CLEAR MEMORY BANK # 1 <<<<<
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 ============================================================================

 ****************************************************************************

   FLOW PROCESS FROM NODE     28.00 TO NODE     22.00 IS CODE =  62

 ----------------------------------------------------------------------------

   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<

 ============================================================================

   UPSTREAM ELEVATION(FEET) =  313.00  DOWNSTREAM ELEVATION(FEET) =  296.00

   STREET LENGTH(FEET) =   375.00   CURB HEIGHT(INCHES) =  6.0

   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00

   INSIDE STREET CROSSFALL(DECIMAL) =  0.020

   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1

   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020

   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150

   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0150

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      29.79

     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

     STREET FLOW DEPTH(FEET) =  0.53

     HALFSTREET FLOOD WIDTH(FEET) =   21.39

     AVERAGE FLOW VELOCITY(FEET/SEC.) =    7.18

     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    3.78

   STREET FLOW TRAVEL TIME(MIN.) =   0.87   Tc(MIN.) =   11.50

    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.619

   *USER SPECIFIED(SUBAREA):

   USER-SPECIFIED RUNOFF COEFFICIENT = .9000

   S.C.S. CURVE NUMBER (AMC II) =   0

   AREA-AVERAGE RUNOFF COEFFICIENT =  0.749

   SUBAREA AREA(ACRES) =    1.00      SUBAREA RUNOFF(CFS) =    4.16

   TOTAL AREA(ACRES) =        8.8        PEAK FLOW RATE(CFS) =      30.50

   END OF SUBAREA STREET FLOW HYDRAULICS:

   DEPTH(FEET) = 0.53   HALFSTREET FLOOD WIDTH(FEET) =  21.70

   FLOW VELOCITY(FEET/SEC.) =  7.23   DEPTH*VELOCITY(FT*FT/SEC.) =   3.83

   LONGEST FLOWPATH FROM NODE     27.00 TO NODE     22.00 =    2981.18 FEET.

 ============================================================================

   END OF STUDY SUMMARY:

   TOTAL AREA(ACRES)     =        8.8  TC(MIN.) =     11.50

   PEAK FLOW RATE(CFS)   =      30.50

 ============================================================================

 ============================================================================

   END OF RATIONAL METHOD ANALYSIS
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APPENDIX 5: CISTERN DETENTION ANALYSIS  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



10 YEAR 

DMA 1.1-1.2 

RATIONAL METHOD HYDROGRAPH PROGRAM 

COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY 

  

RUN DATE   8/12/2016  

TIME OF CONCENTRATION  6  MIN. 

6 HOUR RAINFALL  1.9  INCHES 

BASIN AREA  3.28  ACRES 

RUNOFF COEFFICIENT  0.69  

PEAK DISCHARGE  10.55  CFS 

  

TIME (MIN) =  0  DISCHARGE (CFS) =  0  

TIME (MIN) =  6  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  12  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  18  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  24  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  30  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  36  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  42  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  48  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  54  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  60  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  66  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  72  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  78  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  84  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  90  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  96  DISCHARGE (CFS) =  0.3  



TIME (MIN) =  102  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  108  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  114  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  120  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  126  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  132  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  138  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  144  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  150  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  156  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  162  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  168  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  174  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  180  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  186  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  192  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  198  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  204  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  210  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  216  DISCHARGE (CFS) =  1  

TIME (MIN) =  222  DISCHARGE (CFS) =  1.2  

TIME (MIN) =  228  DISCHARGE (CFS) =  1.4  

TIME (MIN) =  234  DISCHARGE (CFS) =  2  

TIME (MIN) =  240  DISCHARGE (CFS) =  2.3  

TIME (MIN) =  246  DISCHARGE (CFS) =  10.55  

TIME (MIN) =  252  DISCHARGE (CFS) =  1.6  

TIME (MIN) =  258  DISCHARGE (CFS) =  1.1  

TIME (MIN) =  264  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  270  DISCHARGE (CFS) =  0.7  



TIME (MIN) =  276  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  282  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  288  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  294  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  300  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  306  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  312  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  318  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  324  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  330  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  336  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  342  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  348  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  354  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  360  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  366  DISCHARGE (CFS) =  0 



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Friday, 10 / 7 / 2016

Hyd. No. 2

DMA 1.1-1.2

Hydrograph type =  Reservoir Peak discharge =  0.080 cfs
Storm frequency =  10 yrs Time to peak =  6.10 hrs
Time interval =  6 min Hyd. volume =  7,366 cuft
Inflow hyd. No. =  1 - DMA 1.1-1.2 Max. Elevation =  445.13 ft
Reservoir name =  DMA 1.1-1.2 Max. Storage =  15,428 cuft

Storage Indication method used.

1
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DMA 1.1-1.2

Hyd. No. 2 -- 10 Year

Hyd No. 2 Hyd No. 1 Total storage used = 15,428 cuft



Pond Report 2

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Friday, 10 / 7 / 2016

Pond No. 1 -  DMA 1.1-1.2

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 440.00 ft. Voids = 95.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 440.00 00 0 0
1.00 441.00 3,645 1,154 1,154
2.00 442.00 3,645 3,462 4,617
3.00 443.00 3,645 3,462 8,079
4.00 444.00 3,645 3,462 11,541
5.00 445.00 3,645 3,462 15,004
6.00 446.00 3,645 3,462 18,466

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.70 12.00 0.00 0.00

Span (in) =  0.70 12.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  440.00 445.00 0.00 0.00

Length (ft) =  30.00 30.00 0.00 0.00

Slope (%) =  1.00 1.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

0.00 0.50 1.00 1.50 2.00 2.50 3.00

Stage (ft)

0.00 440.00

1.00 441.00

2.00 442.00

3.00 443.00

4.00 444.00

5.00 445.00

6.00 446.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Friday, 10 / 7 / 2016

Hyd. No. 2

DMA 1.1-1.2

Hydrograph type =  Reservoir Peak discharge =  0.080 cfs
Storm frequency =  10 yrs Time to peak =  6.10 hrs
Time interval =  6 min Hyd. volume =  7,366 cuft
Inflow hyd. No. =  1 - DMA 1.1-1.2 Max. Elevation =  445.13 ft
Reservoir name =  DMA 1.1-1.2 Max. Storage =  15,428 cuft

Storage Indication method used.
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Elev (ft)

440.00 440.00
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443.00 443.00
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Time (hrs)

DMA 1.1-1.2

Hyd. No. 2 -- 10 Year

1. DMA 1.1-1.2



DMA 1.1/1.2 

RATIONAL METHOD HYDROGRAPH PROGRAM 

COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY 

  

RUN DATE   8/11/2016  

TIME OF CONCENTRATION  5  MIN. 

6 HOUR RAINFALL  3  INCHES 

BASIN AREA  3.28  ACRES 

RUNOFF COEFFICIENT  0.69  

PEAK DISCHARGE  17.13  CFS 

  

TIME (MIN) =  0  DISCHARGE (CFS) =  0  

TIME (MIN) =  5  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  10  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  15  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  20  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  25  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  30  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  35  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  40  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  45  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  50  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  55  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  60  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  65  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  70  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  75  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  80  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  85  DISCHARGE (CFS) =  0.5  

rroberts
Text Box
100 Year



TIME (MIN) =  90  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  95  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  100  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  105  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  110  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  115  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  120  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  125  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  130  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  135  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  140  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  145  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  150  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  155  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  160  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  165  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  170  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  175  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  180  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  185  DISCHARGE (CFS) =  1  

TIME (MIN) =  190  DISCHARGE (CFS) =  1  

TIME (MIN) =  195  DISCHARGE (CFS) =  1.1  

TIME (MIN) =  200  DISCHARGE (CFS) =  1.2  

TIME (MIN) =  205  DISCHARGE (CFS) =  1.3  

TIME (MIN) =  210  DISCHARGE (CFS) =  1.4  

TIME (MIN) =  215  DISCHARGE (CFS) =  1.6  

TIME (MIN) =  220  DISCHARGE (CFS) =  1.7  

TIME (MIN) =  225  DISCHARGE (CFS) =  2.1  

TIME (MIN) =  230  DISCHARGE (CFS) =  2.4  



TIME (MIN) =  235  DISCHARGE (CFS) =  3.5  

TIME (MIN) =  240  DISCHARGE (CFS) =  5.7  

TIME (MIN) =  245  DISCHARGE (CFS) =  17.13  

TIME (MIN) =  250  DISCHARGE (CFS) =  2.8  

TIME (MIN) =  255  DISCHARGE (CFS) =  1.9  

TIME (MIN) =  260  DISCHARGE (CFS) =  1.5  

TIME (MIN) =  265  DISCHARGE (CFS) =  1.2  

TIME (MIN) =  270  DISCHARGE (CFS) =  1.1  

TIME (MIN) =  275  DISCHARGE (CFS) =  1  

TIME (MIN) =  280  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  285  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  290  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  295  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  300  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  305  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  310  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  315  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  320  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  325  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  330  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  335  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  340  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  345  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  350  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  355  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  360  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  365  DISCHARGE (CFS) =  0 



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Friday, 10 / 7 / 2016

Hyd. No. 2

DMA 1.1-1.2

Hydrograph type =  Reservoir Peak discharge =  1.317 cfs
Storm frequency =  100 yrs Time to peak =  4.42 hrs
Time interval =  5 min Hyd. volume =  12,740 cuft
Inflow hyd. No. =  1 - DMA 1.1-1.2 Max. Elevation =  445.61 ft
Reservoir name =  Cistern 1.1-1.2 Max. Storage =  19,398 cuft

Storage Indication method used.

2
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Hyd. No. 2 -- 100 Year

Hyd No. 2 Hyd No. 1 Total storage used = 19,398 cuft



Pond Report 3

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Friday, 10 / 7 / 2016

Pond No. 1 -  Cistern 1.1-1.2

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 440.00 ft. Voids = 95.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 440.00 3,645 0 0
1.00 441.00 3,645 3,462 3,462
2.00 442.00 3,645 3,462 6,925
3.00 443.00 3,645 3,462 10,387
4.00 444.00 3,645 3,462 13,850
5.00 445.00 3,645 3,462 17,312
6.00 446.00 3,645 3,462 20,774
7.00 447.00 3,645 3,462 24,237
8.00 448.00 3,645 3,462 27,699
9.00 449.00 3,645 3,462 31,162

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.70 12.00 0.00 0.00

Span (in) =  0.70 12.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  440.00 445.00 0.00 0.00

Length (ft) =  30.00 30.00 0.00 0.00

Slope (%) =  1.00 1.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Stage / Discharge

Total Q



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Friday, 10 / 7 / 2016

Hyd. No. 2

DMA 1.1-1.2

Hydrograph type =  Reservoir Peak discharge =  1.317 cfs
Storm frequency =  100 yrs Time to peak =  4.42 hrs
Time interval =  5 min Hyd. volume =  12,740 cuft
Inflow hyd. No. =  1 - DMA 1.1-1.2 Max. Elevation =  445.61 ft
Reservoir name =  Cistern 1.1-1.2 Max. Storage =  19,398 cuft

Storage Indication method used.

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0
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446.00 446.00

447.00 447.00

Elev (ft)

Time (hrs)

DMA 1.1-1.2

Hyd. No. 2 -- 100 Year

1. Cistern 1.1-1.2
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DMA 1.3 

10 Year 

 

RATIONAL METHOD HYDROGRAPH PROGRAM 

COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY 

  

RUN DATE   8/12/2016  

TIME OF CONCENTRATION  6  MIN. 

6 HOUR RAINFALL  1.9  INCHES 

BASIN AREA  1.96  ACRES 

RUNOFF COEFFICIENT  0.69  

PEAK DISCHARGE  6.18  CFS 

  

TIME (MIN) =  0  DISCHARGE (CFS) =  0  

TIME (MIN) =  6  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  12  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  18  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  24  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  30  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  36  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  42  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  48  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  54  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  60  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  66  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  72  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  78  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  84  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  90  DISCHARGE (CFS) =  0.2  



TIME (MIN) =  96  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  102  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  108  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  114  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  120  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  126  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  132  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  138  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  144  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  150  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  156  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  162  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  168  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  174  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  180  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  186  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  192  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  198  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  204  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  210  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  216  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  222  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  228  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  234  DISCHARGE (CFS) =  1.2  

TIME (MIN) =  240  DISCHARGE (CFS) =  1.5  

TIME (MIN) =  246  DISCHARGE (CFS) =  6.18  

TIME (MIN) =  252  DISCHARGE (CFS) =  1  

TIME (MIN) =  258  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  264  DISCHARGE (CFS) =  0.5  



TIME (MIN) =  270  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  276  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  282  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  288  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  294  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  300  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  306  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  312  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  318  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  324  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  330  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  336  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  342  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  348  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  354  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  360  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  366  DISCHARGE (CFS) =  0 



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Friday, 10 / 7 / 2016

Hyd. No. 2

DMA 1.3 - 10 Year

Hydrograph type =  Reservoir Peak discharge =  0.020 cfs
Storm frequency =  10 yrs Time to peak =  6.10 hrs
Time interval =  6 min Hyd. volume =  7,287 cuft
Inflow hyd. No. =  1 - DMA 1.3 - 10 Year Max. Elevation =  450.63 ft
Reservoir name =  DMA 1.3 Max. Storage =  9,296 cuft

Storage Indication method used.

1
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Hyd. No. 2 -- 10 Year

Hyd No. 2 Hyd No. 1 Total storage used = 9,296 cuft



Pond Report 2

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Friday, 10 / 7 / 2016

Pond No. 1 -  DMA 1.3

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 447.00 ft. Voids = 95.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 447.00 2,700 0 0
1.00 448.00 2,700 2,565 2,565
2.00 449.00 2,700 2,565 5,129
3.00 450.00 2,700 2,565 7,694
4.00 451.00 2,700 2,565 10,259
5.00 452.00 2,700 2,565 12,824

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.80 12.00 0.00 0.00

Span (in) =  0.80 12.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  447.00 450.60 0.00 0.00

Length (ft) =  30.00 30.00 0.00 0.00

Slope (%) =  1.00 1.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Friday, 10 / 7 / 2016

Hyd. No. 2

DMA 1.3 - 10 Year

Hydrograph type =  Reservoir Peak discharge =  0.020 cfs
Storm frequency =  10 yrs Time to peak =  6.10 hrs
Time interval =  6 min Hyd. volume =  7,287 cuft
Inflow hyd. No. =  1 - DMA 1.3 - 10 Year Max. Elevation =  450.63 ft
Reservoir name =  DMA 1.3 Max. Storage =  9,296 cuft

Storage Indication method used.

0 30 60 90 120 150 180 210 240 270 300
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DMA 1.3 - 10 Year

Hyd. No. 2 -- 10 Year

1. DMA 1.3



DMA 1.3 

100 Year 

RATIONAL METHOD HYDROGRAPH PROGRAM 

COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY 

  

RUN DATE   8/11/2016  

TIME OF CONCENTRATION  5  MIN. 

6 HOUR RAINFALL  3  INCHES 

BASIN AREA  1.96  ACRES 

RUNOFF COEFFICIENT  0.69  

PEAK DISCHARGE  10.14  CFS 

  

TIME (MIN) =  0  DISCHARGE (CFS) =  0  

TIME (MIN) =  5  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  10  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  15  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  20  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  25  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  30  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  35  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  40  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  45  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  50  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  55  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  60  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  65  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  70  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  75  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  80  DISCHARGE (CFS) =  0.3  



TIME (MIN) =  85  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  90  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  95  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  100  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  105  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  110  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  115  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  120  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  125  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  130  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  135  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  140  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  145  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  150  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  155  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  160  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  165  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  170  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  175  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  180  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  185  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  190  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  195  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  200  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  205  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  210  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  215  DISCHARGE (CFS) =  1  

TIME (MIN) =  220  DISCHARGE (CFS) =  1  

TIME (MIN) =  225  DISCHARGE (CFS) =  1.3  



TIME (MIN) =  230  DISCHARGE (CFS) =  1.4  

TIME (MIN) =  235  DISCHARGE (CFS) =  2.1  

TIME (MIN) =  240  DISCHARGE (CFS) =  3.5  

TIME (MIN) =  245  DISCHARGE (CFS) =  10.14  

TIME (MIN) =  250  DISCHARGE (CFS) =  1.7  

TIME (MIN) =  255  DISCHARGE (CFS) =  1.1  

TIME (MIN) =  260  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  265  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  270  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  275  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  280  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  285  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  290  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  295  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  300  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  305  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  310  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  315  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  320  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  325  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  330  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  335  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  340  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  345  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  350  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  355  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  360  DISCHARGE (CFS) =  0.2  

TIME (MIN) =  365  DISCHARGE (CFS) =  0 



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Friday, 10 / 7 / 2016

Hyd. No. 2

DMA 1.3

Hydrograph type =  Reservoir Peak discharge =  1.734 cfs
Storm frequency =  100 yrs Time to peak =  4.17 hrs
Time interval =  5 min Hyd. volume =  11,534 cuft
Inflow hyd. No. =  1 - DMA 1.3 Max. Elevation =  451.32 ft
Reservoir name =  DMA 1.3 Max. Storage =  11,070 cuft

Storage Indication method used.

1
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Hyd. No. 2 -- 100 Year

Hyd No. 2 Hyd No. 1 Total storage used = 11,070 cuft



Pond Report 2

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Friday, 10 / 7 / 2016

Pond No. 1 -  DMA 1.3

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 447.00 ft. Voids = 95.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 447.00 2,700 0 0
1.00 448.00 2,700 2,565 2,565
2.00 449.00 2,700 2,565 5,129
3.00 450.00 2,700 2,565 7,694
4.00 451.00 2,700 2,565 10,259
5.00 452.00 2,700 2,565 12,824
6.00 453.00 2,700 2,565 15,388
7.00 454.00 2,700 2,565 17,953
8.00 455.00 2,700 2,565 20,518

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.80 12.00 0.00 0.00

Span (in) =  0.80 12.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  447.00 450.60 0.00 0.00

Length (ft) =  30.00 30.00 0.00 0.00

Slope (%) =  1.00 1.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Stage / Discharge

Total Q



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Friday, 10 / 7 / 2016

Hyd. No. 2

DMA 1.3

Hydrograph type =  Reservoir Peak discharge =  1.734 cfs
Storm frequency =  100 yrs Time to peak =  4.17 hrs
Time interval =  5 min Hyd. volume =  11,534 cuft
Inflow hyd. No. =  1 - DMA 1.3 Max. Elevation =  451.32 ft
Reservoir name =  DMA 1.3 Max. Storage =  11,070 cuft

Storage Indication method used.
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DMA 1.3

Hyd. No. 2 -- 100 Year

1. DMA 1.3
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DMA 2 

10 YEAR 

 

RATIONAL METHOD HYDROGRAPH PROGRAM 

COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY 

  

RUN DATE   8/12/2016  

TIME OF CONCENTRATION  5  MIN. 

6 HOUR RAINFALL  1.9  INCHES 

BASIN AREA  3.26  ACRES 

RUNOFF COEFFICIENT  0.69  

PEAK DISCHARGE  11.43  CFS 

  

TIME (MIN) =  0  DISCHARGE (CFS) =  0  

TIME (MIN) =  5  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  10  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  15  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  20  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  25  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  30  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  35  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  40  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  45  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  50  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  55  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  60  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  65  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  70  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  75  DISCHARGE (CFS) =  0.3  



TIME (MIN) =  80  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  85  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  90  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  95  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  100  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  105  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  110  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  115  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  120  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  125  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  130  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  135  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  140  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  145  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  150  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  155  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  160  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  165  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  170  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  175  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  180  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  185  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  190  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  195  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  200  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  205  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  210  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  215  DISCHARGE (CFS) =  1  

TIME (MIN) =  220  DISCHARGE (CFS) =  1.1  



TIME (MIN) =  225  DISCHARGE (CFS) =  1.3  

TIME (MIN) =  230  DISCHARGE (CFS) =  1.5  

TIME (MIN) =  235  DISCHARGE (CFS) =  2.2  

TIME (MIN) =  240  DISCHARGE (CFS) =  3  

TIME (MIN) =  245  DISCHARGE (CFS) =  11.43  

TIME (MIN) =  250  DISCHARGE (CFS) =  1.8  

TIME (MIN) =  255  DISCHARGE (CFS) =  1.2  

TIME (MIN) =  260  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  265  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  270  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  275  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  280  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  285  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  290  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  295  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  300  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  305  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  310  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  315  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  320  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  325  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  330  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  335  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  340  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  345  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  350  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  355  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  360  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  365  DISCHARGE (CFS) =  0 



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Friday, 10 / 7 / 2016

Hyd. No. 2

DMA 2 - 10 YR

Hydrograph type =  Reservoir Peak discharge =  0.017 cfs
Storm frequency =  10 yrs Time to peak =  6.08 hrs
Time interval =  5 min Hyd. volume =  11,188 cuft
Inflow hyd. No. =  1 - DMA 2 - 10 Year Max. Elevation =  402.64 ft
Reservoir name =  DMA 2 Max. Storage =  15,297 cuft

Storage Indication method used.
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Hyd No. 2 Hyd No. 1 Total storage used = 15,297 cuft



Pond Report 2

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Friday, 10 / 7 / 2016

Pond No. 1 -  DMA 2

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 399.00 ft. Voids = 95.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 399.00 4,420 0 0
1.00 400.00 4,420 4,199 4,199
2.00 401.00 4,420 4,199 8,397
3.00 402.00 4,420 4,199 12,596
4.00 403.00 4,420 4,199 16,794
5.00 404.00 4,420 4,199 20,993

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  1.00 0.00 0.00 0.00

Span (in) =  1.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  399.00 0.00 0.00 0.00

Length (ft) =  30.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Friday, 10 / 7 / 2016

Hyd. No. 2

DMA 2 - 10 YR

Hydrograph type =  Reservoir Peak discharge =  0.017 cfs
Storm frequency =  10 yrs Time to peak =  6.08 hrs
Time interval =  5 min Hyd. volume =  11,188 cuft
Inflow hyd. No. =  1 - DMA 2 - 10 Year Max. Elevation =  402.64 ft
Reservoir name =  DMA 2 Max. Storage =  15,297 cuft

Storage Indication method used.
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1. DMA 2



DMA 2 

100 Year 

RATIONAL METHOD HYDROGRAPH PROGRAM 

COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY 

  

RUN DATE   8/11/2016  

TIME OF CONCENTRATION  5  MIN. 

6 HOUR RAINFALL  3  INCHES 

BASIN AREA  3.26  ACRES 

RUNOFF COEFFICIENT  0.69  

PEAK DISCHARGE  18.05  CFS 

  

TIME (MIN) =  0  DISCHARGE (CFS) =  0  

TIME (MIN) =  5  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  10  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  15  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  20  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  25  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  30  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  35  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  40  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  45  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  50  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  55  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  60  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  65  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  70  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  75  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  80  DISCHARGE (CFS) =  0.5  



TIME (MIN) =  85  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  90  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  95  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  100  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  105  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  110  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  115  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  120  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  125  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  130  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  135  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  140  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  145  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  150  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  155  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  160  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  165  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  170  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  175  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  180  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  185  DISCHARGE (CFS) =  1  

TIME (MIN) =  190  DISCHARGE (CFS) =  1  

TIME (MIN) =  195  DISCHARGE (CFS) =  1.1  

TIME (MIN) =  200  DISCHARGE (CFS) =  1.2  

TIME (MIN) =  205  DISCHARGE (CFS) =  1.3  

TIME (MIN) =  210  DISCHARGE (CFS) =  1.4  

TIME (MIN) =  215  DISCHARGE (CFS) =  1.6  

TIME (MIN) =  220  DISCHARGE (CFS) =  1.7  

TIME (MIN) =  225  DISCHARGE (CFS) =  2.1  



TIME (MIN) =  230  DISCHARGE (CFS) =  2.4  

TIME (MIN) =  235  DISCHARGE (CFS) =  3.5  

TIME (MIN) =  240  DISCHARGE (CFS) =  4.7  

TIME (MIN) =  245  DISCHARGE (CFS) =  18.05  

TIME (MIN) =  250  DISCHARGE (CFS) =  2.8  

TIME (MIN) =  255  DISCHARGE (CFS) =  1.9  

TIME (MIN) =  260  DISCHARGE (CFS) =  1.5  

TIME (MIN) =  265  DISCHARGE (CFS) =  1.2  

TIME (MIN) =  270  DISCHARGE (CFS) =  1.1  

TIME (MIN) =  275  DISCHARGE (CFS) =  1  

TIME (MIN) =  280  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  285  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  290  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  295  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  300  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  305  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  310  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  315  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  320  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  325  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  330  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  335  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  340  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  345  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  350  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  355  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  360  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  365  DISCHARGE (CFS) =  0 



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Monday, 10 / 17 / 2016

Hyd. No. 2

DMA 2

Hydrograph type =  Reservoir Peak discharge =  2.059 cfs
Storm frequency =  100 yrs Time to peak =  4.25 hrs
Time interval =  5 min Hyd. volume =  19,890 cuft
Inflow hyd. No. =  1 - DMA 2 Max. Elevation =  403.43 ft
Reservoir name =  DMA 2 Max. Storage =  18,581 cuft

Storage Indication method used.

1

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0

Q (cfs)

0.00 0.00
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9.00 9.00
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15.00 15.00

18.00 18.00

21.00 21.00

Q (cfs)

Time (hrs)

DMA 2

Hyd. No. 2 -- 100 Year

Hyd No. 2 Hyd No. 1 Total storage used = 18,581 cuft



Pond Report 2

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Monday, 10 / 17 / 2016

Pond No. 1 -  DMA 2

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 399.00 ft. Voids = 95.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 399.00 4,420 0 0
1.00 400.00 4,420 4,199 4,199
2.00 401.00 4,420 4,199 8,397
3.00 402.00 4,420 4,199 12,596
4.00 403.00 4,420 4,199 16,794
5.00 404.00 4,420 4,199 20,993
6.00 405.00 4,420 4,199 25,191
7.00 406.00 4,420 4,199 29,390
8.00 407.00 4,420 4,199 33,589

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  1.00 12.00 0.00 0.00

Span (in) =  1.00 12.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  399.00 402.60 0.00 0.00

Length (ft) =  30.00 30.00 0.00 0.00

Slope (%) =  1.00 1.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

Stage (ft)

0.00 399.00

2.00 401.00

4.00 403.00

6.00 405.00

8.00 407.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Monday, 10 / 17 / 2016

Hyd. No. 2

DMA 2

Hydrograph type =  Reservoir Peak discharge =  2.059 cfs
Storm frequency =  100 yrs Time to peak =  4.25 hrs
Time interval =  5 min Hyd. volume =  19,890 cuft
Inflow hyd. No. =  1 - DMA 2 Max. Elevation =  403.43 ft
Reservoir name =  DMA 2 Max. Storage =  18,581 cuft

Storage Indication method used.

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0

Elev (ft)

399.00 399.00

400.00 400.00

401.00 401.00

402.00 402.00
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404.00 404.00

405.00 405.00

Elev (ft)

Time (hrs)

DMA 2

Hyd. No. 2 -- 100 Year

1. DMA 2





SWEETWATER VISTAS

DATE: 10/10/16
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6390 Greenwich Drive, Suite 170
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DMA 3 

10 YEAR 

 

RATIONAL METHOD HYDROGRAPH PROGRAM 

COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY 

  

RUN DATE   8/12/2016  

TIME OF CONCENTRATION  9  MIN. 

6 HOUR RAINFALL  1.9  INCHES 

BASIN AREA  5.14  ACRES 

RUNOFF COEFFICIENT  0.7  

PEAK DISCHARGE  12.15  CFS 

  

TIME (MIN) =  0  DISCHARGE (CFS) =  0  

TIME (MIN) =  9  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  18  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  27  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  36  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  45  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  54  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  63  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  72  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  81  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  90  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  99  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  108  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  117  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  126  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  135  DISCHARGE (CFS) =  0.6  



TIME (MIN) =  144  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  153  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  162  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  171  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  180  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  189  DISCHARGE (CFS) =  1  

TIME (MIN) =  198  DISCHARGE (CFS) =  1.1  

TIME (MIN) =  207  DISCHARGE (CFS) =  1.2  

TIME (MIN) =  216  DISCHARGE (CFS) =  1.5  

TIME (MIN) =  225  DISCHARGE (CFS) =  1.7  

TIME (MIN) =  234  DISCHARGE (CFS) =  2.4  

TIME (MIN) =  243  DISCHARGE (CFS) =  3.6  

TIME (MIN) =  252  DISCHARGE (CFS) =  12.15  

TIME (MIN) =  261  DISCHARGE (CFS) =  2  

TIME (MIN) =  270  DISCHARGE (CFS) =  1.3  

TIME (MIN) =  279  DISCHARGE (CFS) =  1  

TIME (MIN) =  288  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  297  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  306  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  315  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  324  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  333  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  342  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  351  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  360  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  369  DISCHARGE (CFS) =  0 



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Monday, 10 / 17 / 2016

Hyd. No. 2

DMA 3

Hydrograph type =  Reservoir Peak discharge =  0.014 cfs
Storm frequency =  10 yrs Time to peak =  6.15 hrs
Time interval =  9 min Hyd. volume =  16,802 cuft
Inflow hyd. No. =  1 - DMA 3 Max. Elevation =  422.29 ft
Reservoir name =  DMA 3 Max. Storage =  24,419 cuft

Storage Indication method used.

1

0 45 90 135 180 225 270 315 360 405 450

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

12.00 12.00

14.00 14.00

Q (cfs)

Time (hrs)

DMA 3

Hyd. No. 2 -- 10 Year

Hyd No. 2 Hyd No. 1 Total storage used = 24,419 cuft



Pond Report 2

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Monday, 10 / 17 / 2016

Pond No. 1 -  DMA 3

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 418.00 ft. Voids = 95.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 418.00 6,000 0 0
1.00 419.00 6,000 5,699 5,699
2.00 420.00 6,000 5,699 11,399
3.00 421.00 6,000 5,699 17,098
4.00 422.00 6,000 5,699 22,798
5.00 423.00 6,000 5,699 28,497
6.00 424.00 6,000 5,699 34,197
6.50 424.50 6,000 2,850 37,046

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.90 0.00 0.00 0.00

Span (in) =  0.90 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  418.00 0.00 0.00 0.00

Length (ft) =  30.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

0.000 0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.018 0.020

Stage (ft)

0.00 418.00

1.00 419.00

2.00 420.00
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5.00 423.00

6.00 424.00

7.00 425.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Monday, 10 / 17 / 2016

Hyd. No. 2

DMA 3

Hydrograph type =  Reservoir Peak discharge =  0.014 cfs
Storm frequency =  10 yrs Time to peak =  6.15 hrs
Time interval =  9 min Hyd. volume =  16,802 cuft
Inflow hyd. No. =  1 - DMA 3 Max. Elevation =  422.29 ft
Reservoir name =  DMA 3 Max. Storage =  24,419 cuft

Storage Indication method used.

0 45 90 135 180 225 270 315 360 405 450
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423.00 423.00
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DMA 3

Hyd. No. 2 -- 10 Year

1. DMA 3



DMA 3 

100 YEAR 

RATIONAL METHOD HYDROGRAPH PROGRAM 

COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY 

  

RUN DATE   8/11/2016  

TIME OF CONCENTRATION  9  MIN. 

6 HOUR RAINFALL  3  INCHES 

BASIN AREA  5.14  ACRES 

RUNOFF COEFFICIENT  0.7  

PEAK DISCHARGE  20.03  CFS 

  

TIME (MIN) =  0  DISCHARGE (CFS) =  0  

TIME (MIN) =  9  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  18  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  27  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  36  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  45  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  54  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  63  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  72  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  81  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  90  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  99  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  108  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  117  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  126  DISCHARGE (CFS) =  1  

TIME (MIN) =  135  DISCHARGE (CFS) =  1  

TIME (MIN) =  144  DISCHARGE (CFS) =  1.1  



TIME (MIN) =  153  DISCHARGE (CFS) =  1.1  

TIME (MIN) =  162  DISCHARGE (CFS) =  1.2  

TIME (MIN) =  171  DISCHARGE (CFS) =  1.3  

TIME (MIN) =  180  DISCHARGE (CFS) =  1.4  

TIME (MIN) =  189  DISCHARGE (CFS) =  1.5  

TIME (MIN) =  198  DISCHARGE (CFS) =  1.7  

TIME (MIN) =  207  DISCHARGE (CFS) =  1.9  

TIME (MIN) =  216  DISCHARGE (CFS) =  2.3  

TIME (MIN) =  225  DISCHARGE (CFS) =  2.6  

TIME (MIN) =  234  DISCHARGE (CFS) =  3.9  

TIME (MIN) =  243  DISCHARGE (CFS) =  4.9  

TIME (MIN) =  252  DISCHARGE (CFS) =  20.03  

TIME (MIN) =  261  DISCHARGE (CFS) =  3.1  

TIME (MIN) =  270  DISCHARGE (CFS) =  2.1  

TIME (MIN) =  279  DISCHARGE (CFS) =  1.6  

TIME (MIN) =  288  DISCHARGE (CFS) =  1.4  

TIME (MIN) =  297  DISCHARGE (CFS) =  1.2  

TIME (MIN) =  306  DISCHARGE (CFS) =  1.1  

TIME (MIN) =  315  DISCHARGE (CFS) =  1  

TIME (MIN) =  324  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  333  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  342  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  351  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  360  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  369  DISCHARGE (CFS) =  0 



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Monday, 10 / 17 / 2016

Hyd. No. 2

DMA 3

Hydrograph type =  Reservoir Peak discharge =  0.944 cfs
Storm frequency =  100 yrs Time to peak =  5.40 hrs
Time interval =  9 min Hyd. volume =  30,693 cuft
Inflow hyd. No. =  1 - DMA 3 Max. Elevation =  423.84 ft
Reservoir name =  DMA 3 Max. Storage =  33,248 cuft

Storage Indication method used.
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Hyd. No. 2 -- 100 Year

Hyd No. 2 Hyd No. 1 Total storage used = 33,248 cuft



Pond Report 2

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Monday, 10 / 17 / 2016

Pond No. 1 -  DMA 3

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 418.00 ft. Voids = 95.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 418.00 6,000 0 0
1.00 419.00 6,000 5,699 5,699
2.00 420.00 6,000 5,699 11,399
3.00 421.00 6,000 5,699 17,098
4.00 422.00 6,000 5,699 22,798
5.00 423.00 6,000 5,699 28,497
6.00 424.00 6,000 5,699 34,197
6.50 424.50 6,000 2,850 37,046

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.90 6.00 0.00 0.00

Span (in) =  0.90 6.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  418.00 422.30 0.00 0.00

Length (ft) =  30.00 30.00 0.00 0.00

Slope (%) =  1.00 1.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Monday, 10 / 17 / 2016

Hyd. No. 2

DMA 3

Hydrograph type =  Reservoir Peak discharge =  0.944 cfs
Storm frequency =  100 yrs Time to peak =  5.40 hrs
Time interval =  9 min Hyd. volume =  30,693 cuft
Inflow hyd. No. =  1 - DMA 3 Max. Elevation =  423.84 ft
Reservoir name =  DMA 3 Max. Storage =  33,248 cuft

Storage Indication method used.
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Hyd. No. 2 -- 100 Year

1. DMA 3





SWEETWATER VISTAS

DATE: 10/10/16

DMA 3

0.9" @ 418'

424.5

418

DMA 3

0.7'

6"

W.S    =422.310

W.S     =423.8100

AREA= 6,000 SF

TOP OF CISTERN

BOTTOM OF CISTERN

6390 Greenwich Drive, Suite 170
San Diego, California 92122

tel 858.554.1500     fax 858.597.0335
www.fuscoe.com



DMA 4 

10 YEAR 

 

RATIONAL METHOD HYDROGRAPH PROGRAM 

COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY 

  

RUN DATE   8/12/2016  

TIME OF CONCENTRATION  7  MIN. 

6 HOUR RAINFALL  1.9  INCHES 

BASIN AREA  3.4  ACRES 

RUNOFF COEFFICIENT  0.81  

PEAK DISCHARGE  12.12  CFS 

  

TIME (MIN) =  0  DISCHARGE (CFS) =  0  

TIME (MIN) =  7  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  14  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  21  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  28  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  35  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  42  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  49  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  56  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  63  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  70  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  77  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  84  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  91  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  98  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  105  DISCHARGE (CFS) =  0.4  



TIME (MIN) =  112  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  119  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  126  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  133  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  140  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  147  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  154  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  161  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  168  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  175  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  182  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  189  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  196  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  203  DISCHARGE (CFS) =  1  

TIME (MIN) =  210  DISCHARGE (CFS) =  1.1  

TIME (MIN) =  217  DISCHARGE (CFS) =  1.3  

TIME (MIN) =  224  DISCHARGE (CFS) =  1.5  

TIME (MIN) =  231  DISCHARGE (CFS) =  2.2  

TIME (MIN) =  238  DISCHARGE (CFS) =  2.1  

TIME (MIN) =  245  DISCHARGE (CFS) =  12.12  

TIME (MIN) =  252  DISCHARGE (CFS) =  1.8  

TIME (MIN) =  259  DISCHARGE (CFS) =  1.2  

TIME (MIN) =  266  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  273  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  280  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  287  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  294  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  301  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  308  DISCHARGE (CFS) =  0.5  



TIME (MIN) =  315  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  322  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  329  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  336  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  343  DISCHARGE (CFS) =  0.4  

TIME (MIN) =  350  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  357  DISCHARGE (CFS) =  0.3  

TIME (MIN) =  364  DISCHARGE (CFS) =  0 



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Monday, 10 / 17 / 2016

Hyd. No. 2

DMA 4

Hydrograph type =  Reservoir Peak discharge =  0.014 cfs
Storm frequency =  10 yrs Time to peak =  6.07 hrs
Time interval =  7 min Hyd. volume =  13,421 cuft
Inflow hyd. No. =  1 - DMA 4 Max. Elevation =  369.70 ft
Reservoir name =  DMA 4 Max. Storage =  18,639 cuft

Storage Indication method used.

1

0 35 70 105 140 175 210 245 280 315 350

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00
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12.00 12.00

14.00 14.00

Q (cfs)

Time (hrs)

DMA 4

Hyd. No. 2 -- 10 Year

Hyd No. 2 Hyd No. 1 Total storage used = 18,639 cuft



Pond Report 2

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Monday, 10 / 17 / 2016

Pond No. 1 -  DMA 4

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 365.00 ft. Voids = 95.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 365.00 4,175 0 0
1.00 366.00 4,175 3,966 3,966
2.00 367.00 4,175 3,966 7,932
3.00 368.00 4,175 3,966 11,898
4.00 369.00 4,175 3,966 15,863
5.00 370.00 4,175 3,966 19,829
6.00 371.00 4,175 3,966 23,795
7.00 372.00 4,175 3,966 27,761
7.50 372.50 4,175 1,983 29,744

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.90 0.00 0.00 0.00

Span (in) =  0.90 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  365.00 0.00 0.00 0.00

Length (ft) =  30.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

0.000 0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.018 0.020

Stage (ft)

0.00 365.00

2.00 367.00

4.00 369.00

6.00 371.00

8.00 373.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Monday, 10 / 17 / 2016

Hyd. No. 2

DMA 4

Hydrograph type =  Reservoir Peak discharge =  0.014 cfs
Storm frequency =  10 yrs Time to peak =  6.07 hrs
Time interval =  7 min Hyd. volume =  13,421 cuft
Inflow hyd. No. =  1 - DMA 4 Max. Elevation =  369.70 ft
Reservoir name =  DMA 4 Max. Storage =  18,639 cuft

Storage Indication method used.

0 35 70 105 140 175 210 245 280 315 350
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365.00 365.00
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368.00 368.00
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DMA 4

Hyd. No. 2 -- 10 Year

1. DMA 4



DMA 4 

100 Year 

RATIONAL METHOD HYDROGRAPH PROGRAM 

COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY 

  

RUN DATE   8/11/2016  

TIME OF CONCENTRATION  6  MIN. 

6 HOUR RAINFALL  3  INCHES 

BASIN AREA  3.61  ACRES 

RUNOFF COEFFICIENT  0.81  

PEAK DISCHARGE  19.52  CFS 

  

TIME (MIN) =  0  DISCHARGE (CFS) =  0  

TIME (MIN) =  6  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  12  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  18  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  24  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  30  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  36  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  42  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  48  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  54  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  60  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  66  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  72  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  78  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  84  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  90  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  96  DISCHARGE (CFS) =  0.7  



TIME (MIN) =  102  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  108  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  114  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  120  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  126  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  132  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  138  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  144  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  150  DISCHARGE (CFS) =  1  

TIME (MIN) =  156  DISCHARGE (CFS) =  1  

TIME (MIN) =  162  DISCHARGE (CFS) =  1  

TIME (MIN) =  168  DISCHARGE (CFS) =  1.1  

TIME (MIN) =  174  DISCHARGE (CFS) =  1.2  

TIME (MIN) =  180  DISCHARGE (CFS) =  1.2  

TIME (MIN) =  186  DISCHARGE (CFS) =  1.3  

TIME (MIN) =  192  DISCHARGE (CFS) =  1.4  

TIME (MIN) =  198  DISCHARGE (CFS) =  1.5  

TIME (MIN) =  204  DISCHARGE (CFS) =  1.6  

TIME (MIN) =  210  DISCHARGE (CFS) =  1.8  

TIME (MIN) =  216  DISCHARGE (CFS) =  2  

TIME (MIN) =  222  DISCHARGE (CFS) =  2.4  

TIME (MIN) =  228  DISCHARGE (CFS) =  2.8  

TIME (MIN) =  234  DISCHARGE (CFS) =  4.1  

TIME (MIN) =  240  DISCHARGE (CFS) =  6.8  

TIME (MIN) =  246  DISCHARGE (CFS) =  19.52  

TIME (MIN) =  252  DISCHARGE (CFS) =  3.3  

TIME (MIN) =  258  DISCHARGE (CFS) =  2.2  

TIME (MIN) =  264  DISCHARGE (CFS) =  1.7  

TIME (MIN) =  270  DISCHARGE (CFS) =  1.4  



TIME (MIN) =  276  DISCHARGE (CFS) =  1.2  

TIME (MIN) =  282  DISCHARGE (CFS) =  1.1  

TIME (MIN) =  288  DISCHARGE (CFS) =  1  

TIME (MIN) =  294  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  300  DISCHARGE (CFS) =  0.9  

TIME (MIN) =  306  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  312  DISCHARGE (CFS) =  0.8  

TIME (MIN) =  318  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  324  DISCHARGE (CFS) =  0.7  

TIME (MIN) =  330  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  336  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  342  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  348  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  354  DISCHARGE (CFS) =  0.6  

TIME (MIN) =  360  DISCHARGE (CFS) =  0.5  

TIME (MIN) =  366  DISCHARGE (CFS) =  0 



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Monday, 10 / 17 / 2016

Hyd. No. 2

DMA 4

Hydrograph type =  Reservoir Peak discharge =  1.040 cfs
Storm frequency =  100 yrs Time to peak =  4.80 hrs
Time interval =  6 min Hyd. volume =  24,504 cuft
Inflow hyd. No. =  1 - DMA 4 Max. Elevation =  371.52 ft
Reservoir name =  DMA 4 Max. Storage =  25,850 cuft

Storage Indication method used.

1

0 24 48 72 96 120 144 168 192 216 240

Q (cfs)

0.00 0.00

3.00 3.00

6.00 6.00

9.00 9.00
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Time (hrs)

DMA 4

Hyd. No. 2 -- 100 Year

Hyd No. 2 Hyd No. 1 Total storage used = 25,850 cuft



Pond Report 2

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Monday, 10 / 17 / 2016

Pond No. 1 -  DMA 4

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 365.00 ft. Voids = 95.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 365.00 4,175 0 0
1.00 366.00 4,175 3,966 3,966
2.00 367.00 4,175 3,966 7,932
3.00 368.00 4,175 3,966 11,898
4.00 369.00 4,175 3,966 15,863
5.00 370.00 4,175 3,966 19,829
6.00 371.00 4,175 3,966 23,795
7.00 372.00 4,175 3,966 27,761
7.50 372.50 4,175 1,983 29,744

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.90 6.00 0.00 0.00

Span (in) =  0.90 6.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  365.00 369.70 0.00 0.00

Length (ft) =  30.00 30.00 0.00 0.00

Slope (%) =  1.00 1.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

0.00 0.50 1.00 1.50 2.00

Stage (ft)

0.00 365.00

2.00 367.00

4.00 369.00

6.00 371.00

8.00 373.00
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Discharge (cfs)

Stage / Discharge

Total Q



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Monday, 10 / 17 / 2016

Hyd. No. 2

DMA 4

Hydrograph type =  Reservoir Peak discharge =  1.040 cfs
Storm frequency =  100 yrs Time to peak =  4.80 hrs
Time interval =  6 min Hyd. volume =  24,504 cuft
Inflow hyd. No. =  1 - DMA 4 Max. Elevation =  371.52 ft
Reservoir name =  DMA 4 Max. Storage =  25,850 cuft

Storage Indication method used.

0 24 48 72 96 120 144 168 192 216 240
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365.00 365.00

366.00 366.00

367.00 367.00
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DMA 4

Hyd. No. 2 -- 100 Year

1. DMA 4





SWEETWATER VISTAS

DATE: 10/10/16
6390 Greenwich Drive, Suite 170

San Diego, California 92122
tel 858.554.1500     fax 858.597.0335

www.fuscoe.com

DMA 4
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APPENDIX 6: EXISTING DRAINAGE MAP   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





APPENDIX 7: PROPOSED DRAINAGE MAP   
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SWEETWATER VISTAS
PROPOSED 100-YEAR HYDROLOGY

COUNTY OF SAN DIEGO, CA

PROJECT NUMBER: 2780-002
DATE: OCTOBER 18, 2016

6390 Greenwich Drive, Suite 170
San Diego, California 92122

tel 858.554.1500     fax 858.597.0335
www.fuscoe.com

LEGEND

A=8.8 AC

Tc=11.5 min

Q=31 cfs

A=49.6 AC

Tc=17.4 min

Q=576 cfs
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APPENDIX 8: AS-BUILT DRAWINGS – EXISTING UTILITIES  
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HEC-RAS  Plan: Plan 02   River: Sweetwater Vista   Reach: 01    Profile: PF 1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

01 2100    PF 1 500.00 407.12 413.22 413.63 0.057978 5.16 96.85 53.60 0.68

01 1600    PF 1 506.00 358.92 366.04 366.04 367.82 0.163272 10.72 47.21 13.51 1.01

01 1370    PF 1 506.00 352.90 357.61 357.86 0.016070 3.97 127.52 39.92 0.39

01 1230    PF 1 534.00 350.04 355.73 355.94 0.011767 3.69 144.68 39.42 0.34

01 1160    PF 1 534.00 347.46 352.31 351.92 353.89 0.121447 10.09 52.94 12.91 0.88

01 1090    PF 1 534.00 340.59 344.85 344.69 345.52 0.110378 6.57 81.32 50.96 0.92

01 850     PF 1 599.00 334.51 338.62 337.00 338.78 0.013109 3.13 191.62 76.23 0.35

01 700     PF 1 618.00 331.08 333.32 333.32 334.10 0.130250 7.09 87.19 56.93 1.01

01 130     PF 1 618.00 314.00 330.10 330.11 0.000065 0.57 1089.43 98.00 0.03

01 120     PF 1 618.00 314.00 330.10 317.27 330.11 0.000123 0.72 857.91 87.19 0.04
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